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Source  of  Data 

This  report  is  based  on  data  obtained  from  farm  The  segment  of   Illinois  agriculture  that  includes 

business  records  on  6,600  Illinois  farms.  It  is  the  46th  Economics  Qass  I,  II,  and  III  farms  is  often  referred 

in  a  series  of  annual  summaries  of  such  records  ob-  to   as    "commercial    farming."    In    1964,    there    were 

tained  from  farmers  cooperating  with  the  University  68,322   farms  in  Illinois  with  more  than  $10,000  of 

of  Illinois  Cooperative  Extension  Service,  the  Depart-  product  sales.  These  farms  represented  52  percent  of 

ment  of  Agricultural  Economics,  and  the  Illinois  Farm  the  total  number  of  farms  and  produced  nearly  90  per- 

Business  Farm  Management  Association.  cent  of  the  products  sold  from  Illinois  farms. 

At  present  about  1  out  of  every  10  full-time  com-  Although  the  record-keeping  farms  in  this  report 

mercial   farmers    (farmers  with  $10,000  or  more  of  are  largely  within  the  first  three  economic  classes,  they 

gross  sales)  in  Illinois  is  enrolled  in  this  service.  The  are  not  proportionately  distributed  among  the  groups, 

service  has  grown  steadily,  and  in  1971  there  are  10  In  1964,  the  Census  of  Agriculture  identified  3,832 

associations   in   102   counties   served  by  43    full-time  Illinois  farms  with  more  than  $60,000  in  sales.  Over 

fieldmen.  Participation  in  this  farm  business  analysis  one-third  (34  percent)  of  these  farms  were  enrolled  in 

program  is  voluntary,  and  cooperating  farmers  pay  a  the  Illinois  Farm  Business  Farm  Management  Associa- 

fee  for  the  services  received.  tion.  Of  the  6,152  farms  that  sold  from  $40,000  to 

The  development  since  1940  is  shown  by  the  follow-  $59,000  of   products,  24  percent  participated   in   the 

ing  figures:                               r       .  farm  record  program.  There  were  32,881   Economic 

Associa-     partici-     Fieldmen     Farmers  Class  III  farms  in  the  1964  Census  of  Agriculture 

Year                               tions         paling      employed      enrolled  (farms  with  sales  ranging  from  $10,000  to  $19,999). 

1945 8              54              9           j  830  Only  730,  or  2.2  percent,  of  these  farms  were  enrolled 

1950 8              59             15           2,760  in  the  record-keeping  program. 

I960                                Iq             joo             33           5 '494  ^he  data  presented  in  this  report  are  group  aver- 

1965 10             102             39           6,366  ages  identified  by  size  of  business,  type  of  farm,  and 

1970 10              102              42            6,553  ...        c       :i  r         .         .,       ,           „f,                                t 

'  quality  of  soil  found  on  the  farm.  Where  segments  of 

Over  98  percent  of  the  6,600  farms  in  this  report  Illinois  agriculture  are  identified  by  these  criteria,  the 

fall  within  the  size  of  business  of  Economic  Qass  I,  data   from   record-keeping   farms   may  be  used  with 

II,  and  III  as  defined  in  the  1964  Census  of  Agricul-  reasonable  confidence,  even  though  the  record-keeping 

ture.  These  three  classes  include  farms  selling  $10,000  farms  as  a  group  do  not  represent  a  cross-section  of  all 

or  more  of  farm  products  a  year.  commercial  farms  in  the  state. 


Uses  for  This  Report 


The  management  of  a  modern  commercial  farm  in- 
volves decision  making  in  the  application  of  technology, 
the  choice  of  a  proper  combination  of  crop  and  live- 
stock enterprises,  and  effective  business  administration 
of  the  farming  operations.  A  basic  farm  business 
analysis  involves  a  careful  study  of  past  performance 
to  detect  problem  areas  and  strengths  in  the  farming 
operation.  Also  involved  is  the  process  of  planning 
and  developing  future  operations  to  attain  the  full 
potential  of  the  land,  labor,  and  capital  resources  avail- 
able and  to  improve  economic  efficiency  of  the  farm 
business. 

The  farm  business  summaries  contained  in  this 
report  are  used  by  individual  farmers  to  analyze  their 
business  operations  and  as  a  basis  on  which  to  develop 
plans  for  future  farming  operations.  This  report  sum- 
marizes the  information  so  that  specialists  working  in 
agricultural  extension,  research,  teaching,  and  agri- 
business activities  may  use  the  data  to  assist  them  in 
the  effective  performance  of  their  duties. 


The  data  are  presented  in  three  sections.  In  the 
first  part  of  the  report  (Figure  1  and  Tables  1  to  3) 
recent  changes  in  farm  income  on  Illinois  farms  are 
summarized.  Economic  forces  and  factors  that  con- 
tribute to  these  changing  trends  are  identified. 

In  the  second  section,  detailed  livestock  enterprise 
data  are  presented.  These  data  (Tables  4  to  11)  pro- 
vide comprehensive  and  detailed  information  for  use 
as  resource  data  by  all  who  are  interested  in  livestock 
production.  Because  a  large  proportion  of  the  feed 
grains  and  roughage  produced  on  Illinois  farms  is  mar- 
keted through  livestock,  the  margins  of  income  from 
livestock  enterprises  are  important  in  interpreting  the 
economic  results  of  farming  operations. 

The  third  section  (Tables  12  to  16)  reports  costs, 
returns,  financial  summaries,  investments,  land  use,  and 
crop  yields  for  different  sizes  and  types  of  farms  in 
northern  and  southern  Illinois.  The  definitions  of  terms 
and  accounting  measures  that  precede  these  tables  will 
aid  in  using  the  data. 


SUMMARY  OF  ILLINOIS  FARM  BUSINESS  RECORDS,  1970 


Farm  business  trends  in  1970 

Illinois  agriculture  is  based  largely  on  crop  produc- 
tion, especially  the  corn  and  soybean  crops.  The  total 
value  of  corn  and  soybeans  produced  on  Illinois  farms 
in  1969  was  equal  to  46  percent  of  the  total  cash  sales 
of  crops,  livestock,  livestock  products,  and  government 
payments  in  the  same  year.  The  five  major  crops  of 
corn,  soybeans,  wheat,  oats,  and  hay  harvested  were 
equal  in  value  to  53  percent  of  the  cash  sales  on 
Illinois  farms  in  1969. 

Year-to-year  variations  in  net  farm  income  are  re- 
lated to  variations  in  crop  yields.  In  1970,  the  Illinois 
all-crop  production  index  was  the  lowest  since  1964.  It 
was  24  points  below  that  of  1969  and  34  points  be- 
low the  1967  record  high  index.  Yields  of  all  major 
crops  were  below  the  1969  yields.  Late  spring  rains 
delayed  planting  in  most  areas.  The  eastern  and  east 
central  Illinois  districts  had  the  most  favorable  grow- 
ing conditions. 

Southern  corn  leaf  blight  made  its  appearance  in 
July.  Susceptible  corn  varieties  were  severely  damaged 
by  this  new  disease,  especially  in  southern  Illinois. 
Estimates  of  causes  of  lower  corn  yields  made  from 
surveys  indicate  that  the  average  farmer  in  southern 
Illinois  felt  that  over  50  percent  of  his  reduction  in 
yield  from  1969  was  due  to  corn  leaf  blight  and  the 
remainder  from  adverse  weather  conditions,  while  less 
than  50  percent  of  the  farmers  in  northern  Illinois  felt 
that  this  was  true.  However,  the  results  were  extremely 
variable  throughout  the  state. 

In  1970,  corn  yields  for  the  state,  as  recorded  by 
the  Illinois  Crop  Reporting  Service,  were  74  bushels 
per  acre,  24  bushels  below  the  average  yield  of  98 
bushels  in  1969.  Soybean  yields  in  1970  were  31  bushels 
per  acre,  2.5  bushels  below  the  record  high  1969  yield. 
Winter  wheat  yields  at  36  bushels  per  acre  were  near 
the  two  previous  years'  yield  levels.  Corn  and  soybean 
acreage  harvested  was  up  about  2  to  3  percent  but  oat 
and  wheat  acreages  declined  13  and  20  percent  respec- 
tively from  1969. 

Crop  and  livestock  prices.  A  second  major  deter- 
minant of  change  in  farm  income  is  the  price  farmers 
receive  for  crop  and  livestock  products.  In  1970,  mar- 
ket prices  received  by  farm  account  operators  for  farm 
crops  were  above  the  1969  prices  for  all  crops  (see 
Table  12).  Market  prices  for  hogs  averaged  $21.88, 
down  from  the  $23.08  received  in  1969.  Prices  received 
for  slaughter  steers  and  heifers  averaged  $29.05,  down 
10  cents  from  the  average  price  of  a  year  earlier.  Egg 
prices  averaged  39  cents  a  dozen,  the  same  price  re- 


ceived in  1969.  Milk  prices  averaged  $5.26  per  100 
pounds  in  1970,  up  19  cents  from  1969  and  up  49  cents 
from  1965. 

Labor  and  management  earnings 

There  is  a  wide  range  in  labor  and  management 
wages  earned  by  the  operators  of  Illinois  farms.  Figure 
1  on  page  4  shows  distribution  of  1970  wage  earnings 
by  acres  in  farm  and  level  of  earnings.  Each  dot  repre- 
sents one  operator's  earnings.  These  operators  were 
located  in  the  seven  central  Illinois  counties  in  the 
Sangamon  Valley  farm  management  association  (see 
map  on  back  cover). 

The  earnings  figures  represented  in  Figure  l1  were 
obtained  by  subtracting  an  interest  charge  of  4  percent 
of  the  current  value  of  land  owned  by  the  operator, 
and  an  interest  charge  of  6  percent  on  the  operator's 
share  of  beginning  of  year  value  of  feed,  grain,  live- 
stock, and  buildings  from  the  operator's  share  of  farm 
and  family  earnings.  Variations  in  the  earnings  are 
related  to  differences  among  operators  in  managerial 
abilities,  type  of  farm,  intensity  of  livestock  produc- 
tion, and  effect  of  weather  on  crop  production.  Earn- 
ings do  not  include  the  rental  value  of  dwellings. 
Operators  with  earnings  below  the  zero  line  had  to  use 
interest  returns  on  equity  capital  or  reserves  for  de- 
preciation to  claim  a  positive  wage  earning.  The  aver- 
age wage  earned  for  an  operator  on  a  farm  with  400 
tillable  acres  in  1970  was  300  to  350  dollars  per  month. 

Income  changes  on  Illinois  farms 

Comparative  costs  and  returns  between  years  and 
among  major  types  of  farming  in  northern  and  south- 
ern Illinois  are  reported  in  Tables  2  to  4.  The  separa- 
tion of  farms  into  northern  and  southern  Illinois  is 
based  on  soil-type  regions,  and  divides  the  state  ap- 
proximately on  an  east-west  line  from  Mattoon  to 
Jacksonville.  The  sample  of  farms  ranged  between  260 
and  339  acres  in  size,  and  averaged  about  300  acres. 
Labor  used  on  farms  of  this  size  averaged  14  months 
on  grain  farms,  16  months  on  hog  and  beef  farms,  and 
20  months  on  dairy  farms  in  northern  Illinois,  and  21 
months  on  dairy  farms  in  southern  Illinois.  The  data 
in  these  tables  are  presented  as  if  the  farms  were  all 
owner-operated.  Landlord  and  tenant  shares  of  the 
business  were  combined  where  farms  were  leased. 

Size  of  farm,  type  of  farm,  quality  of  soil,  and 
managerial  inputs  were  held  reasonably  constant  over 

1  Data  were  prepared  by  fieldmen  in  the  Sangamon  Valley 
Farm  Business  Farm  Management  Association. 
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Operator's  share  of  1970  labor  and  management  earnings.  (Fig.  1) 


time  by  the  sampling  procedure  used  in  selecting  farms 
within  each  type  of  farm.  Variations  among  1969, 
1970,  and  the  10-year  average  are  due  to  changes  in 
farm  prices  and  costs,  weather,  and  internal  farming 
adjustments  made  within  each  system  of  farming.  The 
data  in  these  tables  are  particularly  helpful  for  evalu- 
ating changes  in  farm  costs  and  returns  within  a 
particular  size  and  type  of  farm,  and  in  making  com- 
parisons between  types  of  farming.  The  data  do  not 
reflect  overall  farming  adjustments  resulting  from 
farm  enlargement  or  major  changes  in  resource  use. 
The  farm  and  family  earnings  measure  includes  re- 
turns to  the  farm  family  for  all  unpaid  labor,  interest 
on  invested  capital,  and  managerial  inputs  used  in 
farming.  Changes  in  value  of  farm  inventories  and 
value  of  farm  products  consumed  are  included  as  in- 
come. Farm  and  family  earnings  are  calculated  by 
accounting  methods  that  are  generally  comparable  to 
the  accrual  method  of  calculating  taxable  farm  income 
for  the  federal  income  tax.  Important  differences  in 
accrual  income  tax  accounting  methods  are  the  pro- 
vision for  capital  gains  on  livestock  sales  and  the  in- 
clusion of  interest  paid  as  a  farm  expense. 


The  cash  balance  figure  is  the  amount  taken  out  of 
the  farm  business  to  pay  for  living  costs,  income  and 
social  security  taxes,  interest,  debt  repayment,  and  to 
add  to  savings.  Purchases  of  new  capital  investments 
for  the  farm  business  have  been  included  with  total 
cash  expenditures.  Although  the  cash  balance  figure 
reflects  the  cash  position  of  the  farm  business,  it  is  in- 
fluenced by  purchases  and  sales  of  feed  and  livestock 
and  by  changes  in  liabilities  and  borrowed  funds. 

The  investment  per  farm  is  for  January  1  of  each 
year.  Physical  quantities  of  grain  and  livestock  are 
valued  at  farm  market  prices.  Machinery,  buildings, 
soil  fertility,  and  auto  are  valued  at  remaining  capital 
cost;  that  is,  original  cost  less  depreciation  charged  to 
date.  Land  is  priced  at  current  values.  A  basic  value 
is  established  for  each  farm,  based  on  a  soil  produc- 
tivity rating,  and  is  adjusted  to  a  current  value  each 
year  by  using  an  index  of  land  prices  in  Illinois. 

Northern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  300- acre  grain  farms  in  1970  were  $13,287 
compared  with  $18,435  in  1968  (see  Table  1).  The 


Table  1.  —  Average  Selected  Total  Farm  Items  on  260-339  Acre  Northern  Illinois  Grain,  Hog,  and  Dairy  Farms 


Grain  farms 


Hog  farms 


Dairy  farms 


1970 


1969 


1961-70 
average 


1970 


1969 


1961-70 
average 


1970 


1969 


1961-70 
average 


Number  of  farms 164  205 

Total  acres. . .# 304  304 

Soil-productivity  rating 80  80 

Total  cash  sales 535,771  £37,672 

Less  purchased  feed  and  livestock.  .  .  2 ,905  4, 169 

Net  cash  sales 32,866  33,503 

Inventory  change 127  3,219 

Farm  products  consumed 99  120 

Value  of  farm  production 33,092  36,842 

Cash  operating  expenses 15,180  13,879 

Annual  depreciation 4,625  4,528 

Farm  and  family  earnings 13,287  18,435 

Unpaid  labor  charge 4,959  4,793 

Returns  to  capital  and  management.  .  .  8,328  13,642 

Interest  charge  on  capital 10,457  10,492 

Management  returns —2,129  3,150 

Total  cash  income* 35,994  37,761 

Total  cash  expenditures* 23,778  21,519 

Cash  balances 12,216  16,242 

FARM  INVESTMENT 

Livestock  inventory £  4,584  £  4,393 

Grain  inventory 18,688  16,846 

Remaining  capital  cost  in: 

Machinery  and  auto 12,103  12,452 

Buildings  and  fence 14,203  13,015 

Soil  fertility 42  40 

Value  of  land  (current  basis) 186,998  192,073 

Total  farm  investment 236,618  238,819 

1  Includes  sales  or  purchases  of  capital  items. 


162 


82 


69 


84 


28 


20 


23 


303 
80 

333,066 
3,991 
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30,296 
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14,479 

3,605 
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33,245 
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13,270 


£  4,895 
15,778 


9,750 

13,460 

151 

154,495 
198,529 


300  299  299 

75  75  75 

£63,061  £65,548  £52,962 

20,965  18,502  17,122 

42,096  47,046  35,840 

-5,205  6,876  1,241 

202  223  215 

37,093  54,145  37,296 

18,276  18,243  14,830 

5,963  6,232  4,980 

12,854  29,670  17,486 

5,802  5,509  3,971 

7,052  24,161  13,515 

11,197  11,036  8,866 

-4,145  13,125  4,649 

62,973  65,687  53,113 

46,927  43,271  38,270 

16,046  22,416  14,843 

£18,275  £17,960  £17,499 

21,765  17,034  15,515 

14,152  15,796  10,936 

20,571  19,908  18,640 

37  94  149 

167,740  169,822  134,402 

242,540  240,614  197,141 


294 
70 

£53,424 
8,520 

44,904 
1,976 

474 
47,354 

20,830 

7,824 

18,700 

6,618 

12,082 

11,097 

985 

53,582 
38,880 


298 
71 

£49,536 
7,372 

42,164 

1,205 

351 

43,720 

18,476 

6,327 

18,917 

6,140 
12,777 
10,531 

2,246 

49,542 
33,086 


294 
70 

£42,123 
7,180 

34,943 

1,351 

339 

36,633 

15,877 

5,828 

14,928 

4,646 

10,282 

8,806 

1,476 

42,348 
29,424 


14,702   16,456   12,924 


£14,444  £18,424  £16,934 
19,427   14,379   12,375 


16,180  16,665  13,552 

35,448  22,824  27,074 

12  14  79 

149,152  154,810  123,040 

234,663  227,116  193,054 


30-bushel  lower  corn  yields  and  3-bushel  lower  soy- 
bean yields  were  largely  offset  by  higher  selling  prices 
during  the  year  and  higher  inventory  prices  at  the  end 
of  the  year. 

Cash  operating  expenses  continued  the  annual  in- 
creases and  were  9  percent  higher  than  during  the  pre- 
vious year.  Net  cash  sales  have  not  increased  as  much 
as  expenses  on  this  size  farm  since  1961.  This  has  made 
this  size  and  type  of  farm  less  profitable  each  year. 
Without  supplemental  or  off- farm  income,  acres  must 
be  increased  to  keep  the  fixed  and  overhead  costs  low 
per  unit  of  production. 

Hog  farms.  Farm  and  family  earnings  on  300- 
acre  northern  Illinois  hog  farms  in  1970  were  less  than 
one-half  the  1969  earnings  (see  Table  1).  This  is  be- 
cause corn  yields  were  31  bushels  lower  and  average 
values  of  hogs  on  inventory  went  down  over  8  dollars 
per  hundredweight  during  the  year.  The  change  in 
earnings  in  one  year  from  one  of  the  highest  to  one 
of  the  lowest  on  record  will  require  considerable  ad- 
justment in  levels  of  expenditures  on  this  size  of  farm. 

Since  1961,  months  of  labor  used  decreased  from 
20  to  17,  while  litters  farrowed  per  farm  increased 
from  80  to  100.  The  1961-1970  average  management 
returns  indicate  that  this  is  still  one  of  the  most  profit- 
able size  and  type  of  farm  in  Illinois.  However,  in- 
comes do  vary  from  year  to  year. 

Dairy  farms.  Farm  and  family  earnings  on  300- 
acre  northern  Illinois  dairy  farms  in  1970  were  $18,700, 
or  nearly  the  same  as  in  1969.  The  19-cent  higher  aver- 
age selling  price  per  hundredweight  of  milk  sold  was 
offset  by  21-bushel  lower  corn  yields  and  13-percent 
higher  cash  operating  expenses  than  in  1969. 

Since  1969,  increases  in  income  have  about  kept 
pace  with  increases  in  cost.  But  cost  increases  in  1970 
were  double  the  average  annual  increase  from  1961  to 
1970.  It  is  therefore  important  to  get  high  production 
per  cow  and  per  man  on  this  type  of  farm  in  order  to 
hold  down  the  fixed  cost  per  unit  of  production. 

Beef  farms.  Farm  and  family  earnings  on  300- 
acre  northern  Illinois  beef  farms  in  1970  were  $13,035, 
or  less  than  one-half  of  the  1969  earnings  (see  Table 
2).  This  compares  with  average  earnings  of  $16,529 
during  the  past  10  years.  Most  of  this  drop  in  earnings 
resulted  from  lower  prices  in  inventories  of  cattle  and 
hogs  at  the  end  of  the  year  and  a  31 -bushel  lower  corn 
yield  than  in  1969. 

While  the  1970  earnings  are  higher  than  the  record 
low  years  of  1955  and  1959,  the  fixed  costs  in  labor 
and  interest  were  much  greater.  Therefore,  the  resid- 
ual returns  for  management  after  all  costs  and  charges 
are  deducted  in  1970  rank  with  the  two  previous  low- 
profit  years  of  1955  and  1959.  Earnings  on  beef  farms 


Table  2.  —  Average  Selected  Total  Farm  Items 
on  260-339  Acre  Northern  Illinois  Beef  Farms 

1970  1969  1961-70 
average 

Number  of  farms 58  38  52 

Total  acres 300  301  300 

Soil-productivity  rating 76  76  77 

Total  cash  sales $99,343  $103,527  $78,783 

Less  purchased  feed  and  live- 
stock   53,081  56,553  42,674 

Net  cash  sales 46,262  46,974  36,109 

Inventory  change -7,110  6,358  1,362 

Farm  products  consumed 395  464  347 

Value  of  farm  production 39,637  53,796"  37,818 

Cash  operating  expenses 19,576  19,189  15,408 

Annual  depreciation 7,026  7,540  5,881 

Farm  and  family  earnings 13,035  27,067  16,529 

Unpaid  labor  charge 5,487  5,448  3,912 

Returns  to  capital  and  manage- 
ment   7,548  21,619  12,617 

Interest  charge  on  capital 14,037  14,008  11,097 

Management  returns —6,489  7,611  1,520 

Total  cash  income8 99,534  103,883  78,983 

Total  cash  expenditures" 78,856  85,320  64 , 608 

Cash  balance 20,678  18,563  14,375 

FARM  INVESTMENT 

Livestock  inventory $  49,384  $  44,594  $  36,898 

Grain  inventory 22,258  21,808  18,711 

Remaining  capital  cost  in: 

Machinery  and  auto 17,017  17,934  13,275 

Buildings  and  fence 29,098  30,387  26,263 

Soil  fertility 45  103  169 

Value  of  land  (current  basis) .  .  .  174,066  177,960  144,872 

Total  farm  investment 291,868  292,786  240,188 

■  Includes  sales  or  purchases  of  capital  items. 


continue  to  be  variable  and  lower  than  the  average 
earnings  during  the  past  10  years  for  the  same  size 
grain  and  hog  farms. 

Southern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  300-acre  grain  farms  averaged  $8,780  in 
1970.  This  is  the  lowest  since  1968  and  $1,503  below 
the  10-year  average.  The  —$1,160  returns  to  manage- 
ment is  the  lowest  recorded  since  this  record  series 
began  in  1951.  This  resulted  from  30-bushel  lower  corn 
yields  and  10-percent  higher  cash  operating  expenses. 
Corn  yields  dropped  from  94  bushels  in  1969  to  64 
bushels  in  1970.  Increases  in  feed  purchases  for  sup- 
plemental livestock  enterprises  and  higher  operating 
costs  contributed  to  lower  earnings. 

Since  1961,  cash  operating  expenses  have  increased 
an  average  of  6  percent  each  year  while  net  cash  sales 
per  farm  were  increasing  at  about  the  same  rate.  Total 
farm  investments  per  farm  have  been  increasing  stead- 
ily but  the  total  months  of  labor  used  have  declined 
from   15.6  to   14.0.  Until   1970,   farmers  were  selling 


more  products  from  the  same  300-acre  farm  and  using 
less  labor  but  more  capital  to  do  it. 

Hog  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  300-acre  hog  farms  averaged  $8,334  in 
1970.  This  was  less  than  half  the  previous  year's  earn- 
ings and  $4,511  below  the  average  for  the  10  years, 
1961-1970.  Considering  increases  in  charges  for  un- 
paid labor  and  capital  invested,  the  —$2,501  manage- 
ment returns  for  1970  were  the  lowest  since  this  record 
series  began  in  1951. 

Factors  affecting  1970  earnings  on  grain  farms  also 
influenced  earnings  on  the  hog  farms.  Corn  yields  were 
down  28  bushels  per  acre  from  1969  because  of  south- 
ern corn  leaf  blight  and  adverse  weather  conditions. 
But  the  greatest  change  resulted  from  sharply  lower 
hog  prices  in  the  last  quarter  of  the  year.  This  reduced 
average  inventory  values  for  the  year  by  one-third. 

Hog  farms  of  this  size  still  show  higher  long-time 
returns  than  similar-size  farms  classified  as  dairy  or 
grain  farms  in  southern  Illinois. 

Dairy  farms.  Farm  and  family  earnings  on  300- 
acre  southern  Illinois  dairy  farms  in  1970  were  $13,874. 


This  is  $1,341  below  1969.  The  higher  selling  prices 
for  milk  in  1970  were  offset  by  lower  beef  prices  and  a 
6-percent  increase  in  cash  operating  expenses.  Corn 
acreage  severely  damaged  by  southern  corn  leaf  blight 
and  poor  growing  conditions  was  harvested  as  corn 
silage  on  some  farms. 

This  size  and  type  of  farm  has  less  year-to-year 
variation  in  earnings  than  grain  or  hog  farms.  Returns 
have  exceeded  all  costs,  both  cash  and  noncash,  every 
year  since  the  droughts  years  of  1953  and  1954.  The 
stable  earnings  from  the  dairy  enterprise  have  been 
important  in  counteracting  the  highly  variable  income 
that  results  from  the  lower-quality  soils  in  this  area 
of  the  state. 

Since  1961,  farms  in  this  sample  have  increased 
size  of  dairy  herds  by  14  cows,  from  33  in  1961  to  47 
milk  cows  in  1970.  They  have  increased  milk  produc- 
tion per  cow  by  1,303  pounds,  and  they  have  shifted 
15  percent  more  acres  to  row  crops  and  corn  silage 
with  more  confined  feeding  systems.  These  adjust- 
ments plus  an  increase  of  $1.36  per  hundredweight 
in  milk  prices  since  1961  have  offset  the  10-percent 
annual  increase  in  costs. 


Table  3.  —  Average  Selected  Total  Farm  Items  on  260-339  Acre  Southern  Illinois  Grain,  Hog,  and  Dairy  Farms 


Grain  farms 

1970  1969  1961-70 
average 

Number  of  farms 30  34  43 

Total  acres ._ 298  304  300 

Soil-productivity  rating 32  34  34 

Total  cash  sales #29,614  #29,496  #25,677 

Less  purchased  feed  and  livestock.  .  5,745  3,881  3,608 

Net  cash  sales 23,869  25,615  22,069 

Inventory  change 731  2 ,  188  930 

Farm  products  consumed 151  178  153 

Value  of  farm  production 24,751  27,981  23,152 

Cash  operating  expenses 11,366  10,350  9,397 

Annual  depreciation 4,605  4,000  3,472 

Farm  and  family  earnings 8,780  13,631  10,283 

Unpaid  labor  charge 5,107  4,997  3,572 

Returns  to  capital  and  management. .  .  3,673  8,634  6,711 

Interest  charge  on  capital 4,833  4,907  3,963 

Management  returns —1,160  3,727  2,748 

Total  cash  income8 29,897  29,513  25,830 

Total  cash  expenditures* 20,666  18,248  17,121 

Cash  balance 9,231  11,265  8,709 

FARM  INVESTMENT 

Livestock  inventory #5,100  #  5,214  #  4,428 

Grain  inventory 9,445  9,105  8,320 

Remaining  capital  cost  in: 

Machinery  and  auto 12,846  12,907  9,881 

Buildings  and  fence 7,598  6,200  6,171 

Soil  fertility 219  106  345 

Value  of  land  (current  basis) 68,016  72,421  58,481 

Total  farm  investment 103,224  105,953  87,626 

"  Includes  sales  or  purchases  of  capital  items. 


Hog  farms 


Dairy  farms 


1970 


1969 


1961-70 
average 


1970 


1969 


1961-70 
average 


28 


23 


33 


33 


24 


27 


303  294  296 

35  35  33 

#42,870  #46,812  #39,457 

13,611  13,753  13,200 

29,259  33,059  26,257 

-4,156  3,277  1,471 

191  260  205 

25,294  36,596  27,933 

12,809  12,294  11,312 

4,151  4,464  3,776 

8,334  19,838  12,845 

5,536  4,981  3,664 

2,798  14,857  9,181 

5,299  5,210  4,299 

-2,501  9,647  4,882 

42,902  46,859  39,537 

30,275  34,405  30,247 

12,627  12,454  9,290 


#10,038  #11,955  #11,580 

13,006  10,210  9,544 

11,517  1  1 

7,896  20,263  17,906 

39  J  J 

63,726  66,604  53,234 


111,222  109,032   92,264 


289 
31 

#46,540 
8,693 

37,847 

610 

417 
38,873 

17,719 

7,280 

13,874 

6,048 
7,826 
6,639 
1,187 

46,550 
32,927 
13,623   11,344    9,613 

#16,100  #14,615  #13,148 
10,263   10,115    8,751 

21,277  1       1 
19,644   39,097   30,326 
50  J       J 

64,973   58,985   54,393 


292 
28 

#45,229 
9,153 

36,076 

1,934 

569 

38,579 

16,709 

6,655 

15,215 

5,844 
9,371 
6,189 
3,182 

45,241 
33,897 


325 
32 

#37,714 
6,807 

30,907 

1,505 

407 

32,819 

14,224 

5,381 

13,214 

4,545 
8,669 
5,081 
3,588 

37,779 
28,166 


132,307  122,812  106,618 


LIVESTOCK  ENTERPRISES 


Table  4  shows  the  returns  per  $100  feed  fed  to 
various  livestock  enterprises  and  the  price  of  corn 
during  each  of  the  past  15  years.  Fifteen-year  (1956 
through  1970)  averages  are  also  shown.  The  difference 
between  the  average  return  figure  and  $100  feed  cost 
represents  the  margin  available  to  pay  labor,  deprecia- 
tion on  equipment,  cash  expenses  other  than  feed,  and 
interest  on  investment,  and  also  to  provide  for  profit. 

The  margin  needed  to  cover  nonfeed  costs  varies 
with  the  kind  of  livestock  and  depends  on  the  propor- 
tion of  total  production  costs  represented  by  feed.  The 
15-year  averages  represent  the  approximate  level  of 
returns  at  which  farmers  have  been  willing  to  maintain 
livestock  production.  This  average  may  not  represent 
break-even  returns  on  all  farms  because  some  farmers 
may  discount  market  prices  for  some  resources  used 
in  producing  livestock.  If  a  farmer  already  has  facili- 
ties for  livestock,  he  need  only  cover  operating  costs 
to  continue  production.  However,  when  he  views  live- 
stock production  as  a  new  or  long-run  enterprise,  he 
hopes  to  cover  all  costs  —  fixed  and  variable  —  or  he 
may  not  undertake  the  enterprise. 

As  individual  farmers  try  to  increase  profits,  they 
tend  to  curtail  livestock  production  when  returns  per 
$100  of  feed  fed  are  below  the  15-year  average  and 
to  increase  production  when  returns  are  above  average. 
This  tendency  on  the  part  of  producers  causes  supplies 
of  livestock  products  to  fluctuate. 

Feeder-cattle  returns  vary  greatly  from  year  to 
year  and  have  been  below  the  15-year  average  in  nine 
of  the  last  15  years.  Long-run  average  returns  shown 
here  indicate  that  the  cattle-feeding  business  is  not 
paying  average  market  rates  for  all  resources  used  (see 
Table  6).  Above-average  skills  are  needed  in  buying, 
selling,  and  feeding  to  meet  competition  of  other  uses 
for  time  and  money  on  farms  feeding  cattle.  It  is 
difficult  to  identify  cyclic  income  movements  over  a 
15-year  period  in  the  beef-cattle  industry  because  it  is 
more  complex  and  adjusts  more  slowly  than  other  live- 
stock enterprises. 

Dairy  and  poultry  returns  fluctuate  less  than  feeder- 
cattle  returns  from  year  to  year.  Dairy  returns  have 
been  particularly  stable  during  the  past  five  years, 
varying  from  between  $190  and  $210  per  $100  feed 
fed.  Dairy  and  beef-cattle  enterprise  10-year  average 
returns  above  cost  of  feed  are  below  the  margin  needed 
to  cover  all  nonfeed  costs  (see  Table  6).  This  impli- 
cation is  that  these  enterprises  compete  most  favorably 
on  farms  with  plentiful  labor,  capital,  and  management 
resources  that  have  few  alternative  uses. 

The  cyclical  pattern  of  hog  production  is  more 
easily  identified    (Table  4).   Returns  tend  to  exceed 


Table  4.  —  Returns  per  $100  Feed  Fed 
to  Different  Classes  of  Livestock 


Beef-    Dairy-  Feeder  Native  pee(ier  pQ  i  Yearly- 

Year        cow       cow      cattle     sheep         •        Hogs       u "   price 
herds    herds    bought   raised      "  *  ™  of  corn 


1956 

103 

177 

117 

137 

129 

142 

133 

31.30 

1957 

134 

189 

143 

138 

149 

172 

136 

1.15 

1958 

162 

199 

144 

98 

144 

180 

142 

1.10 

1959 

147 

191 

112 

102 

92 

114 

123 

1.10 

1960 

129 

200 

117 

108 

143 

164 

157 

1.03 

1961 

139 

196 

116 

110 

132 

164 

150 

1.01 

1962 

149 

190 

148 

126 

129 

159 

144 

.98 

1963 

117 

171 

88 

126 

108 

131 

141 

1.11 

1964 

107 

174 

112 

124 

122 

142 

141 

1.12 

1965 

127 

174 

151 

143 

176 

210 

143 

1.15 

1966 

132 

190 

117 

129 

140 

178 

168 

1.23 

1967 

138 

199 

119 

117 

123 

154 

128 

1.17 

1968 

156 

210 

142 

133 

134 

170 

167 

1.02 

1969 

162 

205 

152 

146 

171 

212 

203 

1.14 

1970 

150 

199 

118 

128 

104 

142 

186 

1.26 

1956-70 

aver. 

137 

191 

126 

124 

133 

162 

151 

1.12 

the  15-year  average  for  two  or  three  years  and  then 
drop  below  the  average  for  one  or  two  years.  Hog  re- 
turns above  cost  of  feed  have  been  equal  to  or  above 
the  estimated  nonfeed  costs  in  six  of  the  past  10  years 
(see  Table  6).  The  10-year  average  return  above  feed 
cost  is  $19  per  litter  above  nonfeed  costs. 

Raising  livestock  is  becoming  more  competitive. 
Average  profit  margins  are  very  narrow.  Nonetheless, 
large  numbers  of  farmers  are  willing  to  stay  in  busi- 
ness as  long  as  their  returns  cover  only  operating  costs. 
Expansion  plans  involving  large  investments  for  new 
facilities  should  be  based  on  estimated  returns  that 
are  high  enough  to  cover  all  costs.  Fluctuations  in  live- 
stock returns  can  involve  a  risk  in  low-return  years. 

Hog  enterprises 

The  information  in  Table  5  is  based  on  a  sample  of 
696  farms  farrowing  10  or  more  litters  per  year.  This 
sample  represents  about  3.75  percent  of  all  hogs  far- 
rowed in  Illinois.  Farms  were  omitted  from  the  sample 
if  the  number  of  hogs  purchased  exceeded  10  percent 
of  the  pigs  weaned.  This  eliminated  those  farms  with 
combined  farrowing  and  feeder-pig  operations  from 
the  sample.  Feeder-pig  enterprise  information  is  in- 
cluded in  Table  7.  Until  1969,  the  average  size  of  hog 
enterprises  on  all  record-keeping  farms  had  been  in- 
creasing at  the  rate  of  about  3  litters  per  year,  from 
41  litters  (296  pigs  weaned)  per  farm  in  1956  to  77 
litters  (562  pigs  weaned)  in  1968.  In  1969  and  1970, 
the  average  size  was  5  and  14  litters  respectively,  above 
1968. 

Returns  per  $100  feed  fed  to  hogs  were  $142  in 
1970.  This  was  a  decrease  of  $70  from  1969.  In  1970, 


Table  5.  —  Hog  Enterprises,  1970 


All  farms 

Litters  farrowed 

10-49                 200  + 

Number  of  farms 

696 

220                   48 

Average  per  farm 

Pounds  of  pork  produced .  .  146,554  54,446  490,939 

Total  returns $  26,704  $  9,814  $  90,566 

Value  of  feed  fed 5  18,836  $7,112  $62,027 

Returns  per  $100  feed  fed..  $         142  $       138  $         146 
Returns  above  feed  per 

litter $          86  $        84  $          88 

Number  of  litters  farrowed  91  32  323 

Pigs  farrowed  per  litter. ..  .  9.1  8.8  8.9 

Pigs  weaned  per  litter 7.2  7.1  7.0 

Number  of  pigs  weaned. . .  654  227  2,267 
Number  that  died  after 

weaning 27  8  100 

Death  loss,  percent  of 

pounds  produced 1.6  1.6  1.5 

Weight  per  hog  sold 238  239  238 

Price  received  per  100 

pounds $21.88       $21.74         $21.90 

Feed  cost  per  100  pounds 

produced $12.85       $13.06        $12.63 

Feed  per  100  pounds 

produced 

Farm  grains,  lb 339  345  338 

Commercial  feed,  lb 81  78  85 

Total  concentrates,  lb.  420  423  423 

Pasture  (pasture  days) .  .  .5  .6  .2 

Cost  per  100  pounds  of 

commercial  feeds $     6.44       $     6.69         $     5.83 

Cost  per  100  pounds  of 

concentrates $     3.04       $     3.05         $     2.97 


the  average  price  received  per  100  pounds  of  pork 
sold  decreased  $1.20  from  1969  while  the  average  price 
per  bushel  of  corn  fed  (see  Table  4)  increased  12  cents 
over  the  same  period.  Feed  cost  to  produce  100  pounds 
of  pork  increased  from  $11.57  in  1969  to  $12.85  in 
1970. 

Market  hog  prices  declined  sharply  from  $26  to  $28 
in  the  first  quarter  of  1970  to  $16  in  the  fourth 
quarter.  Prices  were  still  favorable  in  the  second 
and  third  quarters,  ranging  from  $20  to  $25.  While 
the  1970  average  selling  price  was  only  $1.20  per 
hundredweight  below  1969,  the  drop  in  inventory 
values  near  the  end  of  the  year  had  a  major  effect  on 
the  1970  hog  returns.  The  average  beginning-of-the- 
year  inventory  value  was  $24.13  per  hundredweight 
compared  with  $15.89  for  the  end-of-the-year  inven- 
tory, resulting  in  a  drop  of  $8.24. 

The  1970  hog  enterprise  records  reported  in  Table 
5  were  also  sorted  by  the  number  of  litters  produced. 
One  group  farrowing  between  10  and  49  litters  aver- 
aged 32  litters,  while  the  group  farrowing  200  or  more 
litters  averaged  323  litters.  There  were  no  significant 
differences  in  production  efficiency  between  the  two 
groups.  Feed  cost  per  100  pounds  of  pork  produced 
was  43  cents  higher  for  the  small  producers.  They 
paid  $17  per  ton  more  for  commercial  feeds.  Prices  re- 
ceived (net  at  the  farm)   for  hogs  sold  by  the  larger 


Table  6.  —  Variation  in  Returns  to  Livestock  Enterprise 
Units,  1961-1970 

TT         Feeder     Feeder     rwr       r>eef    Poultry 

Year                           flit-  P'SS  Cattle  rattle  herd  laYing 

Year                      (lit-  (175  lb>  (500  lb.  ?attlf  ,herclB  flock 

ters)  v       •   N  v       •   s  (cow)  (cow)a  ,.      \ 

'  gain)  gain)  s        '  K       '  (hen) 

Returns  above  cost  of  feed  and  purchased  animals 

1961 $105  $5.32  $15  $232  $43  $1.98 

1962 98  4.75  43  219  54  1.72 

1963 55  1.33  -11  193  19  1.70 

1964 76  3.71  11  208  8  1.63 

1965 204  14.84  47  216  30  1.71 

1966 162  8.20  17  292  39  2.75 

1967 107  4.29  18  314  43  1.28 

1968 127  6.19  39  350  60  2.26 

1969 217  14.25  50  361  70  3.03 

1970 86  .88  19  370  58  2.73 

10-year  average     124       6.38  25  276        42         2.08 

Nonfeed  costs, 
direct  cash 
onlyb 21       1.30  8  78         13  .40 

Total  nonfeed0       105       6.66  32  337        91         1.93 

a  The  feed  cost  for  beef  herds  includes  up  to  $30  of  hay 
equivalent  from  salvage  roughage. 

b  Includes  veterinary  costs,  taxes  on  equipment  and  live- 
stock, fuel  and  equipment  repair  costs,  and  other  direct  cash 
expenses,  from  Table  6,  Farm  Management  Alanual,  AE-4200. 

c  Estimates  of  annual  nonfeed  costs  are  based  on  enter- 
prise cost  studies  of  operative  units  in  1965-1970. 


producers  were  16  cents  higher  than  those  received  by 
the  smaller  producers. 

The  10-year  average  return  above  feed  cost  per 
litter  shown  in  Table  6  is  $124,  $38  above  the  1970 
returns.  On  the  basis  of  detailed  cost  records,  which 
indicate  that  feed  makes  up  65  percent  of  the  total  cost 
of  producing  hogs,  farmers  would  require  returns  above 
feed  cost  of  $105  a  litter  to  pay  for  all  nonfeed  costs. 

Direct  cash  costs  for  items  other  than  feed  amounted 
to  $21  per  litter.  Since  1961,  the  average  hog  producer 
has  received  a  return  of  $19  per  litter  ($124-$105) 
above  all  feed  and  nonfeed  costs  each  year.  While  the 
10-year  average  returns  appear  to  be  profitable,  the 
market  price  for  hogs  had  been  below  the  total  pro- 
duction cost  from  about  November,  1969,  to  May,  1971. 

A  profit  margin  is  required  to  compensate  farmers 
for  the  risk  and  detailed  management  involved  in  hog 
production  compared  with  other  uses  for  the  same  re- 
sources. Large-scale  hog  production  in  modern  con- 
finement facilities  requires  large  capital  investments. 
The  future  recovery  of  the  capital  is  uncertain  and  the 
salvage  value  of  confinement  hog  facilities  is  low.  Also, 
the  acquisition  of  the  managerial  skills  necessary  for 
producing  a  large  volume  of  hogs  in  confinement  may 
discourage  any  rapid  expansion  of  the  larger  hog- 
producing  units. 

Feeder-cattle  and  feed-pig  enterprises 

Calendar-year  operations  for  feeder-cattle  and 
feeder  pig  enterprises  are  presented  in  Table  7.  These 


enterprise  summaries  involve  weights  and  values  on 
partly  finished  animals  purchased  in  prior  years  as  well 
as  on  animals  purchased  in  the  current  year. 

Pork  produced  per  farm  from  feeder-pig  enter- 
prises was  101,050  pounds  in  1970  (see  Table  7).  In 
units  of  175  pounds  produced  per  head,  this  amounted 
to  577  head  fed  per  farm  in  1970  compared  with  273 
head  in  1960. 

Returns  above  the  cost  of  feed  and  purchased  ani- 
mals shown  in  Table  6  for  1961  through  1970  averaged 
$6.38  per  unit  of  175  pounds  of  gain.  This  compares 
with  the  estimated  return  of  $6.66  required  to  cover  all 
of  the  nonfeed  costs.  If  the  very  high  returns  above 
feed  cost  in  1965  and  1969  were  excluded  in  the  10- 
year  average,  the  average  would  have  been  about 
2  dollars  per  head  short  of  the  estimated  total  returns 
needed  to  pay  all  costs. 

In  1970,  feeder-pig  enterprise  returns  declined 
from  1969  because  of  higher  feed  costs  (91  cents  per 
hundredweight),  lower  selling  prices  ($1.11  per  hun- 
dredweight), and  a  decline  of  $11.53  per  hundred- 
weight in  inventory  values.  Feeder  pigs  purchased 
during  the  second  and  third  quarters  of  1970  when 
market  hogs  were  selling  for  20  to  25  dollars  were 
either  sold  or  inventoried  in  the  fourth  quarter  at  a 
market  price  of  15  to  18  dollars.  Prices  of  40- pound 
feeder  pigs  dropped  to  the  extremely  low  level  of  6  to 
9  dollars  per  head  in  late  1970. 

Assuming  a  500-pound  unit  of  gain  equals  one  head 
of  feeder  cattle,  the  101,142  pounds  of  beef  produced 
per  farm  in  1970  (Table  7)  are  equal  to  202  head.  This 
is  nearly  double  the  number  of  cattle  fed  per  farm  in 
1960.  Returns  per  $100  feed  fed  for  feeder-cattle 
enterprises  were  $118  in  1970  compared  with  $152  in 
1969  and  $126  for  the  15-year  average  (Table  4). 

Table  7.  —  Feeder-Cattle  and  Feeder-Pig 
Enterprises,  1970 


Feeder 
cattle 


Feeder 
pigs 


Number  of  farms 356                     91 

Average  per  farm 

Total  pounds  produced 101 ,  142 

Total  returns $  24,911 

Value  of  feed  fed $  21,102 

Returns  per  $100  feed  fed $         118 

Death  loss,  percent  of  pounds 

produced 2.1 

Average  weight  purchased 578 

Price  paid  per  100  pounds $  31.87 

Price  received  per  100  pounds $  29.05 

Feed  cost  per  100  pounds  produced  $  20.86 
Feed  per  100  pounds  produced 

Grain,  lb 590 

Protein  and  mineral  feeds,  lb. .  .  .  59 

Total  concentrates,  lb 649                   401 

Hay,  lb 81 

Silage,  lb 720 

Pasture  (pasture  days) 2 


101,050 

$ 

12,959 

$ 

12,450 

$ 

104 

2. 

6 

53 

$   41. 

87 

$  22. 

21 

$   12. 

32 

329 

72 

The  prices  paid  for  feeders  purchased  were  $1.22 
per  100  pounds  higher  in  1970  than  in  1969,  while 
prices  received  for  cattle  sold  in  1970  were  10  cents 
lower.  Finding  cattle  to  feed  is  becoming  more  difficult 
for  Illinois  feeders.  The  1961-1965  average  price 
spread  (difference  between  the  price  received  for  fed 
cattle  and  the  price  paid  for  feeder  cattle)  was  —62 
cents  as  compared  with  —$1.70  for  the  1966  to  1970 
five-year  period.  The  1970  price  spread  was  —$2.82. 
The  average  feeding  margin  (difference  between  cost 
of  grain  and  price  received  for  cattle  sold)  widened 
from  $5.54  per  hundredweight  of  beef  produced  in 
1961-1965  to  $7.26  in  the  1966-1970  period.  The 
greater  feeding  margin  resulted  from  an  increasing 
fed-cattle  market  price  and  fairly  stable  feed  costs. 
However,  some  of  the  increased  feeding  margin  was 
bid  back  into  the  cost  of  replacement  cattle.  Changes 
in  the  relationship  of  fed-cattle  prices  to  feeder-cattle 
prices  are  reflected  in  relatively  higher  returns  to  the 
beef-cow  herd  enterprise. 

Average  weight  purchased  remained  steady  at  578 
pounds  per  head.  The  higher  feed  cost  of  $20.86  per 
100  pounds  produced  in  1970  compared  with  $19.31  in 
1969  was  due  largely  to  the  12-cent  higher  market  price 
for  corn  (see  Table  4). 

Pounds  of  concentrates  and  hay  used  per  100 
pounds  of  beef  produced  decreased  58  and  101  pounds 
respectively  since  1960.  The  pounds  of  silage  used 
figure  has  increased  1.6  times  during  the  same  period. 
The  end  result  of  this  shift  has  been  increased  pro- 
duction and  utilization  of  crops  from  a  fixed  land  re- 
source. Mechanization  of  the  silage  feeding  operation 
has  also  reduced  labor  per  unit  of  production. 

These  data  do  not  show  the  wide  variation  in  profits 
that  exists  among  the  cattle-feeding  programs.  Tables 
4,  6,  and  7  reflect  the  composite  results  of  all  types  of 
feeder-cattle  enterprises  in  Illinois  as  to  quality  and  age 
of  cattle  fed.  The  data  reported  are  heavily  weighted 
with  good-to-choice  calves  and  yearlings  as  the  pre- 
dominant cattle-feeding  systems.  Many  farmers  are 
now  feeding  more  than  one  drove  of  cattle  each  year 
to  provide  better  utilization  of  fixed  investments  in 
mechanized  feedlots. 

Returns  above  cost  of  feed  and  purchased  animals 
shown  in  Table  6  averaged  $25  for  each  head  of  feeder 
cattle  gaining  500  pounds  for  the  10  years  from  1961 
through  1970.  During  this  period,  these  returns  have 
ranged  from  a  loss  of  $11  in  1963  to  a  gain  of  $50  in 
1969.  Except  for  1962,  1965,  1968,  and  1969,  returns 
above  feed  cost  have  been  below  the  estimated  $32  per 
feeder  required  to  pay  for  all  nonfeed  costs  for  the 
average  cattle  feeder. 

The  direct  cash  costs  exclusive  of  feed  and  interest 
costs  associated  with  cattle  feeding  average  about  $8 
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per  feeder.  Returns  above  feed  costs  have  exceeded 
the  direct  cash  costs  per  head  in  all  years  except  1963. 

A  large  but  declining  number  of  cattle  feeders  in 
Illinois  are  apparently  willing  to  feed  cattle  if  their 
return  is  sufficient  to  cover  feed  and  cash  costs  but  is 
short  of  paying  average  market  rates  for  some  of  the 
fixed  and  farm  overhead  costs. 

Farmers'  values,  goals,  and  attitudes  have  been  im- 
portant in  maintaining  production  on  the  one  hand, 
while  the  dictates  of  the  market,  technological  change, 
and  shifts  in  basic  supply  and  demand  factors  are 
causing  the  need  for  change  on  the  other  hand.  The 
low  returns  reflected  in  this  average  of  all  feeder-cattle 
enterprises  would  suggest  that  for  cattle  feeding  to 
be  profitable,  farmers  must  produce  the  kind  of  beef 
the  consumer  wants  at  the  lowest  possible  cost.  Farmers 
considering  expansion  of  this  enterprise  on  farms 
where  there  are  no  nonmarketable  feeds,  unemployed 
labor,  or  fixed  capital  investments  should  budget  care- 
fully before  they  make  new  investments.  New  feedlot 
facilities  generally  increase  direct  cash  costs  when 
compared  with  the  fixed  costs  associated  with  older 
facilities. 

Dairy  enterprises 

The  minimum  size  of  herd  included  in  this  analysis 
was  10  milk  cows.  The  average  size  of  dairy  herd  on 
record-keeping  farms  has  increased  at  the  rate  of  about 
one  cow  per  year  since  1961.  The  total  number  of  milk 
cows  in  Illinois  on  all  farms  has  declined  from  564 
thousand  head  in  1961  to  317  thousand  head  in  1970. 
Total  milk  production  in  the  state  declined  from  4.3 
billion  pounds  in  1961  to  3.3  billion  pounds  in  1967 
and  has  remained  steady  at  3.1  billion  pounds  for  the 
past  three  years,  1968  through  1970.  With  44  percent 
fewer  milk  cows  in  the  state  than  10  years  ago,  the 
remaining  cows  are  in  larger  herds  and  produce  about 
28  percent  more  milk  per  cow. 

Returns  per  $100  of  feed  fed  in  dairy  enterprises 
in  1970  were  $199,  down  $6  from  1969  (see  Table  4). 
Higher  milk  and  beef  prices  in  1970  were  offset  by 
higher  feed  costs.  The  increase  in  amount  of  corn 
silage  fed  in  1970  compared  to  1969  may  reflect  efforts 
of  southern  Illinois  dairymen  to  salvage  corn  damaged 
by  southern  corn  leaf  blight. 

Dairy  farmers  have  reduced  the  amount  of  pasture 
and  increased  the  amounts  of  grain  and  silage  fed. 
Pasture  days  per  unit  (1,000  pounds  of  milk  or  100 
pounds  of  beef)  remained  at  15  days  prior  to  1959, 
but  since  1960  have  declined  to  5  days  in  1970. 

The  dairy  herds  in  Table  8  were  divided  into  three 
groups:  herds  with  no  pasture  days  per  animal  unit, 
herds  with  1  to  79  days,  and  herds  with  120  days  or 
more.  Each  year  a  few  more  farmers  have  been  adopt- 


Table  8.  —  Dairy-Cattle  Enterprises,  1970 

Pasture  days  per  animal  unit 

All  farms  i  ->n 

0  1-79  12U 

or  more 

Number  of  farms 266  99  79  56 

Average  per  farm 

Number  of  cows  in  herd..  41.7  45.8  45.0  32.3 

Number  of  milk  cows ..  .  41.4  45.7  44.8  31.7 

Percent  of  milk  cows  dry  15.4  16.3  14.0  16.6 

Animal  units  in  herd...  .  73.6  82.0  79.3  57.0 

Pounds  of  beef  produced     22,016  24,978  23,876  15,866 

Totalreturns $30,769  $34,586  $33,456  $22,632 

Value  of  feed  fed $15,465  $17,601  $17,059  $10,827 

Returns  per  $100  feed  fed  $       199  $       196  $       196  $       209 
Returns  above  feed  per 

milk  cow $      370  $      372  $      366  $      372 

Total  pounds  of  milk 

produced. ...485,294      543,284      534,192       350,957 

Pounds  of  milk  per  milk 

cow 11,722         11,888         11,924         11,071 

Pounds  of  butterfat  per 

milk  cow 429  434        k      429  413 

Pounds  of  beef  per  cow 

in  herd 531  545  531  491 

Death  loss,  percent  of 

pounds  produced 8.2  8.1  8.1  8.8 

Feed  cost  per  unit* $21.92       $22.19       $22.07       $21.25 

Price  received  for: 

100  1b.  milk $     5.26      $    5.30      $     5.24      $     5.21 

100  1b.  beef. $24.60      $25.37       $24.17      $24.40 

Feed  per  unit  of  milk  and 
beef: 

Grain,  lb 346  369  325  335 

Protein  and  minerals, 

lb 85  94  76  67 

Total  concentrates, 

lb 431  463  401  402 

Hay  and  dry  roughage, 

lb.. 353  299  369  473 

Hay  silage  and  soilage, 

lb 369  455  369  10 

Corn  and  other  silage, 

lb 862  916  894  548 

Pasture  (pasture  days)  5  ...  4  18 

Pasture  days  per  animal 

unit 50  ...  41  158 

a  1,000  pounds  of  milk  or  100  pounds  of  beef. 

ing  the  practice  of  feeding  cows  in  drylot.  Dairy  herds 
with  no  direct  grazing  averaged  45.8  cows  per  farm 
compared  with  32.3  cows  per  farm  where  a  full  pasture 
program  was  used. 

The  main  difference  among  these  three  groups  of 
dairy  herds  is  the  amount  of  land  required  per  cow  to 
produce  roughage.  When  pasture  and  hay  yields  are 
figured  at  150  pasture  days  and  3  tons  per  acre  respec- 
tively, farms'  with  drylot  feeding  required  only  1.3 
acres  per  cow  to  produce  grass-legume  forages,  while 
farms  with  over  120  pasture  days  per  animal  unit 
used  3.2  acres.  Additional  roughage  was  obtained 
through  the  corn  silage  on  the  nongrazing  farms. 

Part  of  the  additional  cost  of  harvesting  roughage 
to  be  fed  in  drylot  is  included  in  the  price  charged  for 
feed.  Farmers  using  the  drylot  system  must  relate 
the  higher  cost  of  labor  and  machinery  to  the  increased 
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returns  that  may  result  from  the  following  factors: 
shifting  land  from  pasture  to  grain  crops;  an  increase 
in  size  of  dairy  herd  with  fixed  acres  of  hay  and 
pasture ;  or  higher  production  per  cow. 

Returns  above  cost  of  feed  were  $370  per  cow  in 
1970  (Table  6).  This  compares  with  the  10-year 
average  of  $276.  The  returns  above  feed  cost  per  cow 
required  to  pay  for  all  nonfeed  costs  are  estimated 
to  be  about  $337  per  cow.  This  assumes  that  feed 
represents  50  percent  of  the  total  cost  of  the  dairy 
enterprise  while  labor  and  capital  make  up  the  other 
50  percent. 

Dairy  returns  above  feed  costs  per  cow  for  the 
period  1967  through  1970  have  been  among  the  highest 
on  record.  Gross  returns  from  the  dairy  enterprise  in 

1968,  1969,  and  1970  have  averaged  $23  above  the  re- 
turn necessary  to  pay  cash  expenses  and  market  prices 
for  all  feed,  labor,  depreciation,  and  interest  on  invest- 
ment. Reduction  in  the  total  number  of  cows  in  pro- 
duction, combined  with  steady  demand  for  milk,  has 
helped  dairy  herds  provide  returns  competitive  with 
those  from  other  uses  for  feed,  labor,  and  capital.  As 
dairy  herds  become  larger,  there  is  greater  need  for  the 
dairy  enterprise  to  be  managed  as  a  profit-making 
business. 

Beef-cow  herd 

The  minimum  size  of  a  beef-cow  herd  included  in 
Table  9  was  10  or  more  cows.  Farms  with  combinations 
of  cow  herds  purchased  and  feeder  cattle  were  not  in- 
cluded. In  addition  to  all  farms,  Table  9  shows  an 
analysis  of  cow  herds  where  calves  were  sold  at  wean- 
ing time,  comparing  them  with  those  where  calves  were 
finished  to  slaughter  weights.  The  average  size  of  cow 
herd  on  all  farms  has  changed  little  since  1956, 
ranging  from  25  to  33  cows.  Most  Illinois  farmers 
maintain  a  beef-cow  herd  as  a  supplemental  enterprise 
to  market  nonsalable  feeds  and  labor. 

Returns  per  $100  feed  fed  to  beef-cow  herds  in 
1970  averaged  $150,  down  $12  from  1969.  Higher  beef 
prices  during  1970  were  more  than  offset  by  the  in- 
creased feed  costs  and  lower  inventory  values.  Beef 
prices  in  1970  averaged  $28.61  compared  to  $26.33  in 

1969,  while  feed  costs  increased  from  $16.72  to  $18.30. 
The  increase  in  corn  silage  fed  over  1969  may  reflect 
efforts  to  salvage  corn  severely  damaged  by  southern 
corn  leaf  blight.  Cow  herd  returns  declined  relatively 
less  than  feeder  cattle  enterprise  returns  because 
of  higher  prices  for  feeder  animals. 

In  1970,  farms  that  sold  calves  received  $53  per 
cow  above  value  of  feed  fed,  and  farms  that  fed-out 
calves  and  then  sold  at  slaughter  weights  received 
$56  per  cow  above  value  of  feed  fed.  The  difference 


in  returns  between  the  two  groups  of  cow-herd  enter- 
prises is  for  the  added  costs  of  labor,  buildings,  and 
capital  required  to  feed  out  the  calves.  The  3-dollar 
higher  return  ($56-$53)  per  cow  indicates  the  very  low 
1970  returns  from  feeding  cattle  to  market  weights. 
Returns  were  $18  per  cow  less  in  1970  than  in  1969.    ~ 


Table  9.  —  Beef-Cow  Enterprises,  1970 


Calves 
fed  out 


104 


33.4 
49.5 

24, 

6: 

;  4; 

,744 

,736 

,853 

139 

1 

741 
,276 

$ 

5.2 
19.61 

$     28.06 


304 

38 
342 
447 

20 
427 

34 


All  farms  CalXfS 
sold 

Number  of  farms 276  126 

Average  per  farm 

Number  of  cows  in  herd.  .  .             32.9  31.8 

Animal  units  in  heed 48.2  38.6 

Total  pounds  produced. ..  .      21,054  15,867 

Total  returns $5,776  $  4,282 

Value  of  feed  fed $3,854  $2,606 

Returns  per  $100  feed  fed..   $       150  $       164 
Pounds  of  beef  per  cow  in 

herd 640  499 

Pounds  of  death  loss 1,212  1,173 

Percent  of  pounds 

produced 5.8  7.4 

Feed  cost  per  unit8 $     18.30  $     16.42 

Price  received  per  100 

pounds $     28.61  $     28.45 

Feed  per  unit  of  milk  and 
beef 

Grain,  lb 212  94 

Protein  and  mineral 

feeds,  lb _3i  23 

Total  concentrates,  lb.           246  117 

Hay  and  dry  roughage,  lb.             448  523 

Hay  silage,  lb. .  . 29  28 

Corn  and  other  silage,  lb. .  .           365  135 

Pasture  (pasture  days) 43  56 

"  1,000  pounds  of  milk  or  100  pounds  of  beef. 


Table  10.  —  Poultry  Enterprises,  1970 

Number  of  hens  per  farm 

Items  All  farms  9  nnn 

20-999  zruu 

and  over 

Number  of  farms 42  22  20 

Average  per  farm 

Pounds  of  poultry  produced       5,205  592  10,277 

Total  returns  from  poultry  $24,827  $  2,557  $49,325 

Total  value  of  feed  fed $13,335  $1,672  $26,165 

Returns  above  feed  cost 

per  hen $  2.73  $  2.15           $  2.77 

Returns  per  $100  feed  fed..  $       186  $       153  $       189 

Average  number  of  hens. .  .  4,201  412  8,368 

Eggs  produced  per  hen ....  222  189  224 

Percent  production 61  52  61 

Feed  units8 81,889  6,881  164,398 

Feed  cost  per  unit $     .16  $     .24  $     .16 

Pounds  of  concentrates  per 

feed  unit 4.5  6.8  4.4 

Cost  per  100  pounds  of 

concentrates $3.61  $3.57  $3.64 

Price  per  dozen  eggs  sold .  .  $     .38  $     .40  $     .38 

*  One  dozen  eggs  or  1.5  pounds  of  weight  produced. 
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DEFINITION  OF  TERMS  AND  ACCOUNTING  MEASURES 


Soil-productivity  rating 

An  average  index  representing  the  inherent  pro- 
ductivity (low  level  of  management)  of  all  tillable  land 
in  the  farm.  Individual  soil  types  on  each  farm  are 
assigned  an  index  ranging  downward  from  100. 

Type  of  farm 

Sampling  technique.  The  records  in  each  size  group 
for  northern  Illinois  were  sampled  to  provide  a  pro- 
portional representation  of  all  farms  of  that  size  range 
according  to  the  1964  census. 

Grain  farms.  Farms  where  the  value  of  feed  fed 
was  less  than  one-half  of  the  feed  and  grain  returns 
and  value  of  feed  fed  to  dairy  or  poultry  was  not  more 
than  one-sixth  of  the  feed  and  grain  returns. 

Hog  or  beef  farms.  Farms  where  the  value  of  feed 
fed  was  more  than  one-half  of  the  feed  and  grain  re- 
turns and  either  hog  or  beef-cattle  enterprises  received 
more  than  one-half  of  the  value  of  feed  fed. 

Dairy  or  poultry  farms.  Farms  where  the  value 
of  feed  fed  was  more  than  one-half  of  feed  and  grain 
returns  and  either  dairy  or  poultry  enterprises  received 
more  than  one-third  of  the  value  of  feed  fed. 

Cost  items 

Value  of  feed  fed.  Includes  grains  priced  per  bushel 
at  the  farm  average  as  follows:  corn  —  $1.26;  oats 
—  63  cents ;  barley  —  90  cents ;  soybeans  —  $2.65 ; 
rye  —  $1.11;  wheat  —  $1.37.  Commercial  feeds  were 
priced  at  actual  cost,  hay  and  silage  at  farm  values, 
and  pasture  at  13  cents  per  animal  unit  pasture  day. 
A  pasture  day  represents  an  intake  of  approximately 
20  to  25  pounds  of  dry  matter.  It  has  been  defined  as 

Table  11.  —  Average  Prices  Received  and  Paid 
by  Farm  Record  Keepers 

1970  1969 

Northern  Southern     Northern  Southern 
Illinois       Illinois         Illinois       Illinois 

Grain  prices 

Corn  sold $1.18  $1.28  $1.12  $1.14 

Soybeans  sold 2.55  2.56  2.43  2.30 

Wheatsold 1.27  1.27  1.19  1.17 

Oats  sold 66  .69  .63  .86 

Corn  purchased 1.27  1.27  1.13  1.21 

Oats  purchased 72  .84  .71  .96 

Livestock  prices 

Hogs,  all  weights $21.88  $23.08 

Fat  cattle,  all  weights.  .  29.05  29.15 
Feeder  cattle,  all 

weights,  prices  paid. .  31.87  30.65 

Dairy  cattle,  all  weights  24.60  20.83 

Sheep,  all  weights 22.67  25.80 

Poultry 

Milk 5.26  5^07 

Eggs .39  .39 


16  pounds  of  total  digestible  nutrients  (TDN)  from 
pasture. 

Cash  operating  expenses.  Includes  annual  cash  out- 
lays for  nondepreciable  items  of  fertilizer,  machinery 
repairs,  machine  hire,  gas  and  oil,  electricity  and  tele- 
phone, farm  share  of  auto,  hired  labor,  seed  and  crop 
expense,  taxes,  building  repairs,  livestock,  and  miscel- 
laneous expense.  It  does  not  include  purchased  feed  and 
livestock  since  these  have  been  deducted  from  gross 
receipts  in  computing  the  value  of  farm  production. 

Machinery  and  equipment.  Includes  depreciation, 
repairs,  machine  hire,  gas  and  oil,  electricity  and  tele- 
phone, and  farm  share  of  auto. 

Labor.  Includes  hired  labor  plus  family  and  oper- 
ator's labor  charged  in  1970  at  $425  and  $400  a  month 
respectively  for  northern  and  southern  Illinois. 

Interest  charge  on  capital.  Interest  charged  at  6 
percent  on  January  1  inventory  of  remaining  capital 
investment  in  grain,  livestock,  machinery  and  auto, 
buildings,  and  soil  fertility,  plus  4  percent  interest  on 
bare  land  priced  at  current  land  values. 

Total  nonfeed  costs.  Includes  cash  operating  ex- 
penses, depreciation,  and  charges  for  unpaid  labor  and 
interest.  Purchased  feeds  and  livestock  are  omitted. 

Value  of  land  (current  basis).  A  basic  value  on 
bare  land  is  established  for  each  farm  according  to  the 
soil-productivity  rating.  This  basic  value  is  adjusted 
each  year  according  to  the  index  of  land  prices  in 
Illinois  as  reported  by  the  USDA. 

Return  items 

Feed  and  grain  returns.  The  sum  of  grain  and  feed 
sales,  value  of  all  feed  fed  (except  milk),  and  change 
in  value  of  feed  and  grain  inventories  less  the  value 
of  feed  purchased. 

Value  of  farm  production.  Total  cash  sales  of 
products  and  services,  less  purchased  feed  and  live- 
stock, plus  change  in  inventory  values  of  grain  and 
livestock,  plus  value  of  farm  products  consumed. 

Farm  and  family  earnings.  Value  of  farm  produc- 
tion less  cash  operating  expenses  and  depreciation.  This 
figure  includes  the  return  to  the  farm  and  family  for 
unpaid  labor,  interest  on  invested  capital,  and  returns 
to  management. 

Labor  and  management  earnings.  Farm  and  family 
earnings  less  the  value  of  family  labor  and  interest 
charge  on  capital  invested.  This  is  the  residual  return 
to  operator's  labor  and  management  efforts. 

Capital  and  management  earnings.  Farm  and  family 
earnings  less  a  charge  for  all  unpaid  labor. 

Management  returns.  The  residual  surplus  left 
after  a  charge  for  unpaid  labor  and  interest  charge  on 
capital  are  deducted  from  farm  and  family  earnings. 


13 


o 


H 


o 

H 

S 

+  r- 

1         00  On  On  On  CO           VOOOnHLAOVOH 

CO  On 

[—CO   00  CO 

VO  CO            H  -3- 

LA_3-  On     LA  t—  co  H 

rH 

CO  CO  H  -3- 

H  -3-  on  la 
H  vo  vo  00 

OV£ 

)           0  3-VDO   IT\             OJCVIVOOCOCVI-3-CVI 

CO    ON 

00  CO   o\  iH 

OOj-                 J- 

t—  CM 

ON      O  CO  .3-  VO 

O 

On  On  H  0 

o 

OCO          CVI-3-              OOVOOt—  00-3--3- 

vo  t— 

ON  LTN  -3-    LTN 

LA  CO                       O 

CO   00 

H       H    O    t—  H 

rH 

O  vo  H  CM 

H  00  CM 

CO 

H 

O   00  00   ft   t—  t—  CVIVO 

vo  o 

CO  00  H  H 

LA  CO 

CM 

00       t—  LA  CM   H 

vO 

t-  ^r 

CM    00  LA 

<-{          r-i   r-i                         CVI 

co  H 

CO 

ON 

-3- 

o 

O                    ^3-   H 

VO 

00 

-3"   H   00 

•69- 

-69- 

H 
■69- 

H 

•69- 

ir\ 

O 

t— 

t— 

0\ 
On 

H 

C— 

VO 

la 

t-  c 

)         IAJ-COND  t-            HOnCVIHCVICOOnOn 

H  CV) 

VO   CVI    LA  CVI 

LA.3-              H    CM 

LA  LA 

O      t—  CVI  H  00 

00 

CM   t— _3-   00 

VO  -3-   00  VO 

1  ir 

N          ft    00  VO   00  00             JCO   IACO   CMAO   O 

00  00 

OnVO   CVI    00 

H  OO                   ON 

O   H 

CV 

LA  CO   CM   H 

t- 

-3-  VO    H  CO 

O  OO  ON  00 

o 

[— VO          ft -3"             VOt—  LA-3-  CO    CM    O    t- 

00  On 

00  ON  H  -3- 

ON  LA                       VO 

00  -3- 

t—      CM    00  VO    LA 

t- 

On  O   00  H 

LA-3-    CM 

H 

EH 

la 

VO 

VOCVI-3-    ON  LA  LA  CM    On 

VO  CO 

t— CVI    H    H 

CM  VO 

CO 

OC 

J"  ^f   H  O 

O 

t-OOd 

CM    H  VO 

H                           ft 

vo 

VO 

t— 

_3" 

t— 

t— 

LA 

CM 

00  H   CM 

•69- 

-w- 

-68- 

•69- 

2 

ON 

ON 

ft 

O 
CO 

ON 

-3- 

O 

O 

VO   t- 

ONOON-3-H             COC\JON-3-VOt—  OnH 

VO   CVI 

Ht-(-t- 

CVI  VO             H  VO 

-3-  H 

LA       O    H    r-l    H 

00 

CM    ON  O    LA 

VO    O   t—  t— 

1    C 

VOHVOCNJCO              CVIHONOJONOOf-o 

c—  vo 

VO   CVI    f-  H 

CO  o                   H 

CM  00 

LA      VO  CO    LA  CM 

H 

_3    t—  LA  00 

O  -3-   O   00 

O   i- 

LA  LA          H0O             CO-3-CVIOOVOLAVOCM 

ON  CO 

VO    H  CO    CVI 

CO   ON                   LA 

-3"   H 

LA       LA  O  -3-    ON 

O 

LA  ON           H 

t— CO   ft 

EH 

o 

LA 

LA  CM   CM    t— ft"  4ri\D 

-3-    t— 

J-  00         H 

ON -3 

CM 

LA 

LA     .3-    00   LA  t— 

rH 

-3-    H 

VO    ON  H 

ft                           H 

IT\ 

LA 

LA 

-3- 

VO 

VC 

CM 

-3" 

CM 

CM         CM 

-69- 

•o> 

•69- 

-69- 

m 

LA 

CM 

2 

On 

-3-    t- 

O 

00 

ft 

O    LA  ON  ft  -3"             3-t-OOCO   MOD   rl   O 

ON  H 

CO  CVI  t—  CO 

LAVO            H  O 

co  CVI 

O       00  00  VO   ON 

rH 

ON-*  VO   O 

t—  vo  VO  00 

1    IT 

\          CM    KVO  O   IA             COOOVOCVIrHLAOO-3- 

LTN  CO 

On-J-  t—  On 

H   LA                   CO 

VO   H 

CC 

LA  CO  J"    H 

O 

t—  VO  CO   00 

CO    00  ON  00 

H 

O   r- 

-3-00          H    CV 

0   1-4030010 

ON  LA 

CVI  ON  CO   t— 

ON  ON                        t— 

LA  CM 

C—     1 

rH 

VO    t—  00  H 

ft  CO   ON 

-3" 

00 

00  ft   ONVO   00  00  H    CVI 

O  crv 

On  H 

CM  H                  VO 

D— 

t—      00  CM  CO   LA 

ON 

CO 

OnVO   00 

.H 

-3; 

OO 

-3" 

00 

-3" 

^f 

H 

CM 

H 

ft           ft 

-69- 

■&>■ 

■69- 

-69- 

t- 

VO 

CO 

ON 

ON 

00  o 

,        -3"   00  OnVO  CO            CO  LAVO   On  LA  t—  00  00 

vo  t— 

VO   LA  CVI    LA 

00  CC 

"vO 

ON  t— 

VC 

00  CO  CO   00 

CM 

-3"    t—  00  H 

ON  CM   LAVO 

1  cc 

O    t—  VO  VO    O              ITvoOOVOVOOnHOn 

00  vo 

ON  On  I—  t— 

oo  on               co 

CM    r-\ 

-J 

_3    00  ON  CO 

VO 

00  -3-  VO   LA 

ft    CM   ON  CM 

o 

00  CVI                  CV 

C—  C—  On  t—  VO    CM    CM    O 

-3"    O 

co  nj-  t- 

IA0C 

rH 

H   H 

CV 

t—  H  VO  CO 

-3 

C—  H  CO    H 

CM  CO   ft 

VO 

*            1 

C\] 

CViHt—  irvcviCvlHON 

00  LTN 

OO   CVI 

CM 

On 

VO 

vc 

H    CM  _3   00 

CM 

00 

CO  00  CO 

00 

CVI 

00 

CM 

OO 

00 

CM 

H 

ft 

-69- 

-es- 

-69- 

-69- 

rH 

OO 

H 

t— 

+  c 

LA  ft    00  O    t~-            -3-  CO   ft    LA  t—  t—  ONON 

O    ON 

VO   00  VO  CO 

00  00              H    CM 

CO   l- 

LA      ON -3-  VO    00 

CVI 

00  00  vo  0 

CM  CO    CM   LA 

O  lt 

\         -3-    LA  00  -3"  CC 

t—  H-3-CVI^r-3-OH 

CO    t— 

t—  O    I—  CVI 

CO   C 

H 

CM   O 

00      VO    00  ON  CO 

co 

LA  O    00  t— 

VO  VO   CM  -3- 

la 

HO           CVI  -3 

-3-VOOOOCMCOCOON 

CVI   CV) 

t—  t—  t—   LA 

t—  LA 

00  VO 

On     -3-   t— CO   CM 

ro 

LA  LA  00  H 

LA  LA-3- 

On 

ft    ft 

H31AP100   fTD 

CO    H 

CVI   CVI   CVI    00 

H   OO 

CO 

CC 

CO  .3-    t— VO 

t- 

rA\0    r-\ 

ON  CO   CVI 

ft          CM   H  ft  ft          O0 

H    H 

CVI 

00  r- 

LA 

00 

00                   LA  H 

co 

LA 

LA  H    LA 

-69- 

H 

rH 

H 

H 

H 

-69- 

■€«• 

-69- 

ON 

O 

ON 

-3- 

O 

LA 

On  O 

»          t—  CO  .3-  CO  VC 

HOOONCVIOHlTNCVJ 

OO  CVI 

.3-  CO    00  t— 

CM   ON             H  J- 

CM  O 

cv 

t—,3-    CM   00 

VO 

VO  00  On  t— 

O    00  ft  -3- 

1  vc 

VO   O  CO  ON  i- 

-3-LAftt— COVOftt— 

H    O 

O  VO    H    00 

CVI  c 

O 

CM  VO 

CC 

O  CO    H   O 

0 

t— CO    00  CM 

00  CO  OO  -3- 

o 
o 

CO 

CO  CO               -3 

CVJONOOOOrHCOOO 

o  t— 

t—  CVI    00  CVI 

LA  LA                      H 

H   LA 

VC 

CO    H  VO  CO 

^ 

CM    CM    00  H 

O    ON  LA 

o 
o 

ft 

OOOONHOOCOOOO 

LCN  t— 

t—  CVI    H    CVI 

00  OC 

ON 

-3- 

-3 

-=f  -3-  VO  -3- 

0 

-3-  CO    CM 

LA  ON  CO 

ft           ft    H                         00 

ON 

On 

o 

-3- 

O 

c 

J-  H 

c— 

00 

-3-    ft   00 

-69- 

-w- 

rH 

H 

p- 

-69- 

vo 

-69- 

t— 

ON 

VO 

o 

ON 

On 

t— -3 

o 

CM 

ft 

EH 

CO   On  00  t—  r- 

I"-  VO  -3-  VO   OVO    ft    O0 

00  VO 

VO  -3-    00-3 

t--3 

H^t 

LA  O 

IA       O    CM    LA^t 

ft 

_3-    LAVO   00 

VO  VO   t—  LA 

1    c 

rH  VO  CO  -3  -3 

ON  ft  VO    O    CVICOOOON 

H    O 

O   ON  00  CO 

H   C 

o 

0-3- 

-3 

CO    ON  ON  O 

l— 

C—  f-  CVI  -3- 

VO  VO   ON-3- 

O   r- 

t— VO          ft   00              00  CVI    LA-*  VO    LA  ft    CM 

CVI  VO 

VO    t— VO   00 

^t    CV 

LA 

CO   00 

H     ^3-  VO  £—  t— 

vo 

-3-  VO    LA  H 

t—  On-3- 

LA 

«      ».     | 

vo 

I—  00  LA  ONVO  VO    CVI    IT\ 

VO    t— 

t-W    H   H 

mt~             la 

CO 

On     -3-   00  J-  on 

CVI 

VO   CM 

CO    00  CM 

M 
O 

w 

H                                CVI 

t— 

t— 

CO 

-3 

CO 

CC 

00 

m 

00 

00  ft   00 

■69- 

-69- 

■69- 

•69- 

On 

-a- 
vo  o 

ON 
O 

VO 

00 

Eh 

v         VO    H  -3-   O  VC 

00  t—  CO    t-  H   CVI    H   00 

CVI  vo 

r-\   i-{   t-\   OS 

CM   C 

H  O 

r— vo 

00     J-    LA-3-  VO 

ON 

-3"    f-  LAVO 

CM    ft   00  LA 

1  vc 

VO    00  CO   O0  LA              CVIVOOnOnHCVICOO 

O    U"N 

t—  00  J-   CVI 

t-  t—                    O 

CM   ON 

CV 

t~-  H   00  t— 

o> 

CM    H    H   00  VO  VO   t—  -3 

o  cv 

LA  LA          H   CV 

OCVIONLrNLTNONVOOO 

00    ON 

VO  CO   O   rH 

VO   00 

00  CM 

VC 

LA  t—  VO  VO 

IA 

O    LA-3-    t-\ 

CVI    OOVO 

o 

M 

LA 

VO   CVI    CVI    f-  lf\^t    H   O 

H    LTi 

CM  H  H  H 

VO   LA                   -3- 

H 

1 — 

^1-   CM   t—  t— 

CVI 

ON  CM 

ft    O   LA 

s 

H                                CVI 

VO 

VO 

VO 

-3- 

t— 

t— 

^r 

CM 

00  ft  CM 

ft 

M 

-ee- 

-69- 

-69- 

-69- 

-3- 

VO 

On 

°v_ 

-3-  CC 

O 

LA 

O   IAJ-   Ott 

ON^-OOOO-3-CVION 

H   CVI 

CM   H   H   00 

t-VC 

H  VO 

LA  ON 

J 

-3-    CM    O  VO 

CM 

CM   LA  On  H 

ON  t—  LA  O 

1    C 

ft    ON  CO  VO    t—             HOVOCVII/NOnVOOn 

H  CO 

CM  H  VO   H 

O   ON                     LA 

OO  o 

_J 

On  CO  VO  CM 

VD 

CO    LA  VO    O 

VO    t—  On-3- 

0-3 

ft-    00                 CV 

LTNonOnCVICVJ00_3On 

t-  O 

-3-  VO   t—  ON 

t—  ON                     C— 

On  H 

c 

VO    00  c—  t— 

LA 

J-   t-H   H 

ft    CM   On 

-3- 

«    ^   1 

00 

-3-HO\VO-3"00H-3' 

VO    LTN 

LA  H 

CO   H                     ON 

H 

CV 

CM   CM    O   LA 

H 

O  H 

CM   LAVO 

H 

-3- 

-* 

-3- 

00 

LA 

LA 

OO 

CM 

CVI           ft 

HW- 

-69- 

-69- 

-69- 

On 

ON 
ON 

CM 
VO 

00  CC 

lavo  la  on  o          lalaonooo_3-c— cm 

LTN  H 

00  o  ONVO 

CO   t—                    CM 

On  la 

J 

J-  t-NH 

.3- 

O  00   t— VO 

t—  VO   LA  LA 

1  vc 

O  CO  CO   00  c 

CO    O   00   00  LTN_3-    00  CVI 

H  On 

LA  CO  CO   OO 

LA  LA                      LA 

VO  -31 

1— 

O    O  -3-  VO 
CM  CO   LA  t— 

H 

O   LA  H  VO 

O    ONVO   00 

O   r- 

00  CVI                  CV 

H   UNC0\O  H    1AH   W 

CVI    LTN 

OO  H  LA  t- 

CO    00                      00 

H   CVI 

J 

CI 

H  VO   ON 

ON-3-  CO 

vo 

*     1 

1 

CM 

OOHt—  LTvOOCVJHH 

VO    00 

00  H 

LA 

CM 

CO 

CC 

H   H    LA  00 

CM 

VO 

LA-3    O 

H 

00 

00 

00 

00 

00 

00 

CM 

ft 

H         ft 

■&■ 

•69- 

■69- 

-69- 

■d    • 

,               

•      .      •      •      • 

O      •      • 

.      . 

•     •     •    to     • 

to     4) 

:  :  § 

•       • 

■     •     •     •     • 

•      • 

•   C 

o     •     • 

•  s    • 

•    to     •    bD  U 

•  -p 

.        .        .        .     rd 

J>*      •      • 

•    O 

•    •  c 

• 

CO     4)       • 

•    bO  to    G    0 

•  -d  h 

jg 

•  c 

.      .      .      .    a; 

flj        •        •        •     <H 

K     IB       • 

<   a  -d 

•  -rH 

•  -P 

H     •    3 
-69-    •   a 

to 

a 

41    -P     <L> 
CO    -H     !-l 

a       3 

-d    G    bD  ft    cd 
4)  ft    C    G 

»    w       • 

pq 

•    6 

[0     •     •    to 

D    4) 

•   o 

4) 

B    G  ft    U    U 

•   ft   H 

3 

<U     ft 

G      •   H   -P   -d 

•  d 

U    W    fn 

-P 

M 

4>   ft    -P 

3    r4    G    cd    41 

H-P    + 

|i, 

O    -H 

ii  u  il   to   ii 

K    -P    <M 

•  fd   v 

4)   -P    4) 

•H 

0 

ft  cd  -H 

r<-P     -d 

CO     Cd     r|     4)     ft 

C    4)    3 

•    4>  ft    >    Js 

C    3 

ft  tn  -p    O    <U 

W    4J 

4)    O     C 

ft  U)    ft 

>H 

4 

O 

•    ft    -P     CJ     C 

K 

D    a* 

ft    ^    4J 

B       rl       r 

O 

PC 

H    E 

-P 

4)    -rH      G 

4) 

O           4)      •      • 

tf 

•  ,£> 

W 

«H      0) 

4>  e  ft 

> 

O       ft     ^ 

cod 

<3j 

tti    C 

to 

ft    4) 

bD 

CJ    >5          -p    -p 

•  a  a    » 

"     Cm    >j 

cd  'd  ^h 

CO    c   o 

o          +. 

O           O 

s 

-P   c 

4)  'd   bo  cd    ft 

t>     4)     C    O     X 

G     4)          ft       •     bD    hf 
3    bO  to  -H  -P    B    Ef 

CD    j- 

•  H    0   T3   T 

•p  "d  tS 

ft  T3    o    4)    O 

S    -H    ,Q 

C    S     4 

•H     "d     -rH 

g; 

•rl     C 

ti   cc 

S  h        cu   a 

CO  -H    C    C 
1      EH   H    3    «J 

O     G            4) 

PC    cd   cfl 

•H     ^l     J- 

•P     4)    -P 

ft-r 

•H     4)   -H            4) 

<U  ,G    G  -P    a    t 

ft    1- 

r<  ft    bO  O    c 

>h    aj    c  <h    4i 

b    ^         ^!          eS 

O     <D     O 

CO 

cd 

H    ft    -P   ft 

oocdocdB'd'd 

C0 

cd  -P    G    d    ^ 

CO  -H 

o        oid 

Eh    bD    •    ^  ^1  Vh  +■ 
W         -P    O    w          E 

Kt)    1)    S    8^    1 

d  <>h   d 

W     O    4: 

cd    O   ,G 

G         ^    d  ft          G    G 

<r 

ft            'H   Tl    t 

X          C  H 

rd       1     T3 

J    4)           V 

5  H  ft    cc 

d  tj   lh        to 

cd   >i  0  d        d    cd    cd 
ft   U        0  d    G 
cdOft^Groftft 

c  c 

(                       <h     -P      O      C 

■d    o  .p    o    a! 

O    G    O 

4)     4)     4)     4)     Cd 

•iH 

ft    O    cd    ^    *- 

l              HI    C    (U 

C    O    w    C    > 

a  -p  4) 

a  u       o  o  e 

rl      O      U 

M    td    O    c 

to    to    ft  to    CJ 
co    cd    0    cd 

*- 

O          U    ft  c 

k      PC    <M    .M     c 

PC    3           S                 4 

ft  G    ft 

0    ra 

jd  +3    cd   ft  cd         cd    cd 

<d   a 

to 

<!             t)    'H     h     tl              CO^hHH 

<             •    O     Fh    0)     t) 

0 

S            CO    r- 

X!  £1         i!  H 

G   -P                U  -P  -P 

bO,c 

4)    4)   ft  ft   A 

I      JHH^OII),d«ll)«)ni 

J    13  ^    -P    D    3    0 

S  <h    B 

<d  ^j  41   cc 

0   0  x:   0   cd 

XJ     4)    -rl     B     E      O    -H    -H 

to>ftgCflftft 

§  I 

t)    hrl    {1    F 

,        l-^-H-HOrQ><<L)>-P-P+J 

>      OOpSoicdctiaj-HCOO 

O    4)   in    d  -p    a)    a 

S    O    U 

S    eg  H   +. 
H    S    0)    C 

!<    (h    10    (<  -P 

ft     U     O     4J      C 

a       a 

d  p  cd  d   0 

cdGcdcdcdcdcdco 

PC 

r 

CO   <    W   ft 

& 

i      Q  V 

BSh 

E- 

CO   ^    H 

Eh  Eh 

ft  ft  iJ  c_ 

o 

>   2 

ft      ft 

ft  c_ 

00 

L^ 

ft  ft 

0  ft 

EH 

c 

H 

C 

ft 

ft  ft  0  0 

14 


+  H 


VD  t— 
I  o 
O  H 

o 


l  in 
o  H 


on 
oo 

00  On 
I  oo 
O 
VO 
CM 


H  VO 

OnVO 

CVI 

VO  00 

ro 

H 

C\J 

CO 

m  o\  o\  t— 

C—  CM 

in  h 

r't 

H 

oo 

rH 

CVI 

CM 

.a-  -a- 

CM 

CM 

o 

H 

0J 

H 

H 

o 

H 

H 

H 

O 
H 

r-\ 

*> 

OS  00 
ON-*  VO  H  t—  in  ON  CM  ON-a-  CO 

t—  o  H  vo  -a-  oo  on-*  ia  w 

0\®   WJVO    OrltOri 


ON 

•69- 


CM  00  _*   H  COM3  -3- 


t—  o 

-a  -a- 

m  in  on 

ON  ON  o 

O  t— 

nvo 

O  CM 
O  VO 

CO 

CO 

o-a- 

H 
-69- 

cm  -*  -a- 
CM  H  H 

vo  -a- 
o 

H 

in -a 
H  o 
H  H 

o 
H 

00  00  CM  VD    CM      COCO      CMO 

^t-rim^f       HH      .a-  CO 


H  -a  -a-  ^f 
H         CM  H 


vo  co  in  t--oo 

CO  VO   CM   O  0O 


t— VO 

o 


[— 1- 

H  O 


ONCO      -*   CM 
t—  H     .a-  CM 


-*■    ON 
H   O 


o 

in  t—  co  vo 

in  c— 

ON 

co 

o> 

H 

CM 

o 

H 

in 

CO   £— 

H-a 

CM 

O  VO 

ON 

H  CO 

in  co 

ON 

CM 

ro 

H 

CM 

CM 

H 

o 

H 
H 

rH 

1 

4» 

o-a  incoovocM  COCO  HVO 
J-COinCOPOoCMHVDCM 
VOVOHVOJ'    O   in  CM   CM 

VO  CM  VD   00  H   CM  VD    00 

■69- 


ON  t— 

CMVOV0  OnVO  -a  VD  o  -a-  vo  CO 
CM    CO  C— J"  VO    CM    CM   O   CM    H 
CO  -a    ON  t—  CO  CO   OnVO    t— 

in         rH   in  CM  HIAri 


o  CO 

coot—  mcocMoHt—  -3-H 
t—  H  CM  in_a-  in  t—  on  co  H 

CO-a-OOrHrHC—  CMHOO 
CO         H  ^t  CM         cm  in 
■69- 


ooo  f-  -a  ONCMCOCOVO  00  H 
incOrHovovo-acM-arH 
t— oooooot— vo-a-ot— 

cm       H  co  H        H  in 

■69- 


o-a- 

m  on 
ON-a- 

-a-  in 

H-* 
-69- 


t—  O 
CO  VO 
CO  CO 


On  co  t—  in 
t—  CO  vo  ' 
00  H 

ON  H 
CM  CM 


CM    H   CO  in 


o 

VO 


On  t—  CO  o  O  CO 


H   H 
CM    CM 


CO  00 
ON  O 
ONVO 


VO 
CO  O 
H      • 

o\  m 

"  CM 
■£>  VO 


ON  in  t—  CM 

co  oo  oo -a 


CM    O   00  in  H    CM 
t— -a  CM  H  H  00 


-a-  o  in  o  vo  vo 


in  t—  o  o 
co  oo  j-  vo 


H  O 

t—  oo 

CM  o 

H  H  H  VO 

O    r-fOJ- 

cm  in       c— 

O  CO 

m_a 
CO  VO 

ON  O 
00 
•69- 

On  On 
H  H 

O 

On 
CM 

CO 

vo 

CO 

o  o\  co  o  -a-  on 


-a-  cm 
on  h 

i-I  co 


co  m_a  cm 


H  o  cm  on -a  -a- 


o  co 


mvo  On  On 
co  co  oo  m 


-a- 

O 

CM 

t—  in  t— CO  On 

H 

H  in 
vo  vo 

-a-  t— 

O  co  co  in 

CM    O   CM    H 
in  on        oo 

CM  t— 
OnVO 
ONVO 

CM 

-a- 

O  O   H  CM  CO 

in  oo 

in 

vovo  oj- 
co  oo -a-  vo 

vo  vo 

H 

•69- 

H  oo      -a 

H  H         in 

H 

CM 

o 

CM 

H 
VO 

-a- 

CM 

OO  on  CM  H  in 

On 

CO  CO 
CM    t— 

J-    t— 

invo  H  O 
co  oo  oo  -a 
on  H       _a 

CO   o 
On  CO 
t—  t— 

-a- 

00 

-a-  H  H  H  CO 
in  oo 

H 

in  co  vo  -a- 
on  oo-a  vo 

-a-  on 
H  vo 

-69- 

in  co        in 

00  00          00 

t- 

00 
ON 
CO 

+  o 
O  in 


ON  ON 
I    VO 

o 


ON 

ON 

t— -a 
i  o 

O  H 
in 


vo 


On 

-a- 

VO  On 
I  VO 
O  CM 
O 

in 


-a  co 
i  o 
o-a- 


ON 
00 

OO  CO 
I    VO 


4)  U 

N  Oj 

•H  <H 
in 

C    O 

•rl 

u 

OJ  <u 
b0,o 
C  fi 
cd  3 
K  S 


CVI 

On 

oo  co 

00 

CM 

h- 

ON-a 

in 

ON 

CO  CO 

\0 

t— 

co 

in 

00 

in 

CO 

o-a- 

00 

CM 

o 

vo 

CM 

in 

CM 

CM 

H 

CM 

H 

r~\ 

H 
H 

CM 
H 

H 
H 

H 

■w- 

t—  ON 
VO  CO 

On  O  in 

CM  H 
ON  CO 

OnVO 
H  VO 

00 

m 

cm  -a 
H 

•69- 

M-a   On 
CM  H 

O   CM 

CM 

H 

t— VO 
CM   H 
H  H 

o 
H 

vo  t-  H-acocoooinH-a- 
voco  oooNf-co  t-aco  ooh 
-a-oint—  incooOHH 

HHooovoH-a-t—  vo 


oooooooooino\00ino 
oo-aHt-ovo-a-a-CMCMH 
CMcoHt— vocM-a-aoN 


oo  vo 
o  in 


-a-  in  oo  _a 
cm  cm  -a-  m 
cm  o       co 


o 

H 
•69- 


oo  co  -a-  h  oovo  -a 


VD 

H  VO  VO 

t- 

n 

co 

On  CM 

t— 

O 

CO 

'.-J 

o 

(i  i 

o 

H 

VO 

on 

t- 

t-t^t 

oo  .a 

H 

vo  -a 

-a- 

ro 

n 

H 

CM 

H 

H 

H 
H 

CM 
H 

H 
H 

H 

•69- 

-a 

t-co 

H 

0.1 

CM 

in 

H 

n 

CM 

0') 

cm  -a 

00 

CM 

o  -a- 

CO  vo 

rH 

H  ^t  -3  ^t 

H 

CO 

00 

CM 

cv; 

o 

H 

CM 

H 

H 

H 

H 

O1) 

H 

CM 

H 

_a 

CM 

CM 

in  t— 

n\ 

CO 

H  VO 

m 

_nr 

CO 

CM 

C—  CO 

On 

o 

00 

CM 

o 

rt^t 

in 

m 

CM 

^r 

-a- 

00  CO 

in 

H 

OJ 

H 

H 

H 
H 

CM 

rH 

H 

-69- 

-a-  VO  H  OnVO      CM  00 
H  cm  -a-  vo  in    vo  H 


CO   00 
OOVO 


H  in  t—  on  cm     vo 
H  CM   H   H       rH 


O   00 

o-a-CM-a-CMovoovt— CMt— 

CO   CM    OnVO    00  CM    t—  VO    00  CM 

oo  t—_a  oo  in  o  in  cm  H 
I—  CM  t—  00  H  CM  VO  00 
-69- 


ON  t— 

o-a-ooooinot—ONOOt—  -a- 

HONt-OO-aoCOOrH 

o-at-ooo\Hino 

VO  H  VO   00  CM   in  CM 

•69- 


iah  ooincvivo  o-a-  o\^t  cm 
H  H  on  CO  o  O   CM  f--a-   H 
in-a--acM-acot— Ho 

-a-        h  -a  CM         r-i  in  h 

■69- 


oo  .a- 

inoin-a-t— coincMcoooH 
vocMcocMcooo_a-acoH 

HOOHCMVOCOOOoin 


in  h 

On  O 
in  in 


-a-  co  in  co 
vo  H  vo  cm 

CM    ON         CO 


o  -a- 
H  On 

CO    t- 


VO 

t— 


H  t- 
in  CM 
cm  -a 

t—  t- 

00 

-69- 


in  t— 
co  vo 
-a-  t— 


invo 
CM   CM 


vo  co  cm  -a 
oo  on  in  H 
oo  t-        t— 


in  on  on  t— 
On  f—  H  in 

H    CM  00 


CO   00  VO  CO   CM   CM 
CO   H   rH         VO    H 


VO   O   O  VO   H  VO 

H   00  CM  H  OO  CM 
in  oo 


COCO  o  H  E—  CM 

-a-  H  CM  H  VO  CM 
m  00 


o  on  CM  oo  in  H 


mvo 

CM 
•69- 


co  in 

t—  CM 
OO   CO 


CM 
CM 


o  o  oo  t-  in  H 


O  CM  CM  t- 

ON-a  oo  on 

t—  VO  CM 


t— co  -a  o 
ON  oo -a  VD 


-a-  t—  oo  in 
on  oo -a-  vo 


-a-  t—  cm  in 
on  cm  -a-  t— 


00  t—  00  CM 

On  oo  -a-  t- 


cm  t—  -a-  vo 
on  oo  j-  VD 


o  g   cd 
■Si  g  o 


15 


o 
en 


i 

NO 


a 


§ 


o 
o 


no 
c— 


o 


o 

CO 


+    ON 
O    LA 

o 
la 


on 

ON 


I 

o 


2* 
co 

co  H 

i  -3- 
o 

VO 
04 


O  CM 
CO   CM 
H 
I 


+  H 
0-3" 
O 

la 


ON 
ON 


O 

_3" 

co 


2> 

CO 

co  on 
i  _=r 
o 

no 

CM 


w  00 

I     LA 


e 

N    a) 


1-1 

C    O 

•H 

CU  <L) 
bO,Q 
C  1 
oJ   3 


H 

ON 


LA  H  VO  H  CM 
CM  LAVO  CM  _3- 
t—  LA  CO  H 


(M  -3-  t— VO   ON 
O  CM  VO  CM  t— 

-=r  co      cm  o 


t— OnCMCMOOLAOVO 
o  t—  ON  CO  t—  OJ   t-()\ 
LAHCMCMt—  CMCOCM 

ON  ON 
t—  CO 
CO  CO 

CM  H  LA  CM 
CO  itn  CO  ON 

O  On 
H  NO 

CO    ITN 

NO   LA  t—  CM  .3-  NO    COO 
rirl                      CM 
-SO- 

NO t— 

HMD          H 
LA  H 

■to- 

Os  NO 

NO      1 

CM 


H  CM  NO  On  H 
O  LAVO  NO  ON 
CO  CM         H  t— 


CO  COCO  IA  Q 
CM  ON  NO  H  CO 
CM  H         H  LA 


co  coco  cm -3- 

LA  CO  NO  NO   O 
H  H  H 


CMOnHVOLAIACOCO 
CMt— VOONCOt-ONH 
OONOOOLAt— O 

^rcocMcocorocMco 

H  H 


J"  o 
CM  CO 
NO  t— 

OH 

LA  CO 


onco  lalaiaoncoh 

VO   H    t—  VO   t-W   t-J 
OCO   COONNO   LAOnCO 

CO  CM  ON  NO  CM  CM  H  On 

•CO- 


LA  LA 
-3-  ON 
CM    H 

ON  t— 
CO  CM 


O   O   CO  t— 

ON  t—  On  H 
LA  IA  CM    H 

H   CM  H 

CO  H 
■€0- 


O   ON  CO   O 

H    t—  CO  CM 
O   LA  CO  On 


LA  ON 
CM 


0-3- 
t—  LA 
LA  O 

IA  IA 
-3"     I 


t— CO 
J-  ON 
CO  CO 

LA  CO 
CO     I 


o 

ON 


H 
On 


CO-=f 
-3-  -3- 
CO   CM 

CO 
O 


IA  CO 

NO   CM 
ON  CM 


CO 

On 

CM 
ON 
O 

ON  CO  ON  CM 

O  row  J- 

ON  ON  1AJ 

CO 

H 

CO 

-tf  J-   t— VO 
t—  CO  lA^J- 
CM  -3-    CM   CM 

CO  CO  f-  CO 
-*    LA  CM    H 
CO  H   t— 

OA 

o 

H 

CO    CM  CO   CO 
CM  CO  H 

ro 

CO 

LA  ^-  CM 
CM      1 
-«0- 

O     1    CO 

CM         H 

NO 
CM 


NO  O 
t-  CM 
O 

CM 
NO 

■«o- 


co  cm  co  co  co 

ao  LANroH 

H  -*    IA,*  NO 

CO  NO  LA  CO  H 

t—  H  CM  H 


NO  NO  H  CO  on 
On  CO  H  CM  VO 
O      CM  CO  o  CO 


t—  _*  J-  J- 

O    H    ON  LA 
H  NO    H   CM 


O 
CO 

H  O  ON  ON 
-3-  CO  LPl  H 
ON         ON 


t- 
CO 


NOOLAt—  t—  ONCOH 

H  CM   t-CO   IfNt-OO   Ov 
t—  t—  C—  HHOCOJ- 

CM  CM  t— VO  CM  CM  H  CO 

-CO- 


O  O  H  LA  IAJ  CO  t— 
O  H  0\-3  t—  CM  CM  NO 
J-OLAH-3-NOCMC— 

HCMLALAHHHLA 


CO  O 
O  CO 
OH 

-3  CO 
CO  CM 


O  ON 
-3-  O 
CM    CM 

-*  NO 
CM   H 


VO-*   t—  t-  J"  _3" 


OnOO 
H 

-co- 


o 

t— 

ON 

-3- 
CM 


t-  CM 
CM  LA 
CM 

H 

LA 

-CO- 


t-_3-  CO  NO 
H  H 


CO  O  -*  CM 
CM  H  O  CO 
ON  NO   On  LA 

,3-   H-3-   LA 
H  H 


t—     NO   LA  CO 
LA      H     I 

■to- 


CM  CO  CM  t— 
LA  CO  ON  H 
NO   CO^t   CM 


I    t- 


ia_=t 
H    I 

-CO- 


LA CM  lACO 
LA  ON  NO  LA 
CM    O  H 


H 

-3- 

CO  t—  CO  H 

t—  CO -3"   CM 
On  LA -3- 

H  HNO 
r~ 1 


CO 

LA 

NO   CO  I— CO 

00  CO   CO  H 
—   LA  CM 


ON 


O  CO  -3-   CM 

t—  LACO    t— 

-3-   H  CM  CO 


-3-  NO 
CO  LPv 
t-  -3- 

CM  H 
CM     I 


_3- 
CM 
CM 

CM 
CM 


On  CM 


NO 
CO 

■ifr 


H  CONO  CO  On 
On  CO  1AIAH 
-3-       LA  LA  CM   t— 

H  00    O   CM 


-3"    I 
H 


H  O  On-3-  CO 
H  0O  t—  CM  CO 
H      CONO  t—  H 


CO  CO     | 


O  00  H  00 
NO  CO  H  CM 
H  On  CO 

ON  CM -3- 


O 
ON 


CO  CO  H  CO  o 
-3-  -3-  CONO  H 
NO   LA        -3-   CO 


ON  CO  CM  CM  ON 
O  t—  CO  t—  O 
-3-  CO         CM  H 


ON  O  CM  NO  0\ 
On  t— 00  CO  -3- 
CM  CM         HNO 


-3-  t-  COCO  CO 
CM  O  CO  H  t— 
CM   CM  H   LA 


CO  NO  CO  CM  r— 
J-  COCO  -3-  CO 
r-i   H  NO 


NONO   OCONONO   ONO 

\OVD    fllArl   t-CM   [- 
VOt— VOOJCOOCOt— 


t—  NO   O\0OlAt-J--3 
H   H  CM 

•CO- 


00  NO 

£3 


On  NO  NO  O 
CO  H  COCO 
CO  ON  0-3 


H  t— 
CM  CO 
CO   ON 


ON  CM 
CO   LA 


NOHt— -3-OHCOOnNO 
HNOHCOCOLAH-3-   " 
t—  r—  CONOHCMCMCO 


-3-   CO  CO  CO -3-  -3    CONO 
H  H 

•03- 


-3-NOONOt— HCMVO 

lAlTiVD   lAPnHO   H 
ONONCOOHt—  0-3- 

CMCMO\t-COCMCMCM 
H 

-co- 


t—  O  H  00  CO  NO   C—  _ 
COt—  OnOCOHOOon 
CMLAONH-3--3-    ON  C— 

CM  CM   t— NO  CM  CM   H  ON 


ON 

On  H 


1ANO 

t—  ON 


CONO 
-3-   CM 


HNO   H 
NO   H 

-69- 


CO  H  CO  H 

NO    LA  ON  LA 

ON  On  LA 


VO  H  On-3- 
CO  CM  On  CM 
O  NO  CM  t- 

CO  ON 
CM 


CO 


CO  00 

LA  H 
ON  O 

CO  LA 
LA     J 


LA 
ON 
NO  -3- 

00-3- 

co   i 


H 
CO 
ON 

ON 

CM 


CM 
ON 


O 
O 

t— 


On  ON 
CM 
NO   CO 

CM 
CO 


VO  t- 
(O  CM 
0-3 


CO 
•CO- 


O  LA  LA  H 
LA  CM  CO  H 
H   LA  H   LA 


H  t-HVO  H 
CM  CM  ON  H  CM 
CO     VO   CM  -3-   CM 


O-3--3-t-N0      VO   t-  CO 


CM  CM -3-  H 


ONVO  CO-3- 
O  t— VO  O 

O-*   O  OJ 

CO  VO    t—  ON 
H  CM 


O       CM     I 

H     -«0- 


t—     VO    t—  IA  ON 

LA     o  NO  ON  t— 
t—     t—  CO  CM 

O      -3-  NO 
NO       CM     I       I 

•60- 


O 

ON 


CO 
NO 

-3- 


H  CM 

O 

H 

-3- 
VO 
•«0- 


t— J-  J-  CO 
CO  CM  H  CM 


CO  t—  NO  -*  NO      LAOCMH 


VO  CM  00  VO  -3- 
H  H 


CO      O  t—  VO  V0 

Q      O-*   OK 


ONVO 
H     I 

•CO- 


CO t-  ON-3 
t-  t—  CO  CM 
ON  CO   t— 

CM   CO  LA 
CM     I    H 


CO 

ON 

CO  t—  H  CO 
CM  t-  CO  CM 
O        CO 

CO         H 
H         H 


LA  J-  H  VO 
J-  -3-  CM  CM 
CO    LA  ON 

CO  t— 

H 


H 

CM    LA  t— J- 

-3"    O  -3-   CO 

\r\ 

J-    LA  H 

r» 

CO  H-3-   CM 

CM 

CM   O  CO 

J-   CO  CM 

r— 

t— NO 

O          LA 

tn 

H     1      1 

-to- 

H 

_3- 

-3- 

r* 

t—  o  VO 

CM 

LA  .3"  NO    LA 

t- 

-3-   LAVO 

o 

NO    CM  NO   CM 

LA 

t—  IA  CO 

H 

NO    CO  t— 

O 

CO  U-N 

00   H   CO 

C) 

H     1 
-€0- 

tn 

0) 

•    03 

b;i 

u 

•    M 

CO 

a 

0 

CQ  < 


H  H-i  >J 
•H  CO  t-i 
O    (1)    o 

ranh 


16 


+    ON 
O   m 

o 


ON 

o\ 

-3   On 

I  t- 

o 


1*1 


H 

n 

en 

O 

H 

.3 

H 

o 

CM 

CM 

CO  -3 

m 

w 

o> 

CO 

m 

t— VO 

o\ 

H 

o 

rH 

c 

ir> 

oo 

o> 

VO 

00 

r~{ 

H 

00  CM 

ON  CM 

CM 

m 

H 

rH 

H 

1 

40 

OJ 


H 

CO 

oo  o\  oo 

o 

aS 

in 

in 

I-- 

J- 

CM 

WO\0\ 

Lj'N 

VO 

OJ 

c 

CM 

CM 

t-  -3 

t— 

t— CO 

O  VO 

ir> 

H 

H 

oo  cm 

G, 

o\ 

(• ) 

-a- 
H 

in 

H 

H 

1 

CMOOrHCMCMONOOVOVOVO 
CO  J    MCO   lAinw   H   H   W 

j-  oo  co  0-3-3-  t—  vo  vo 

VOrHOOt— -3rHCMVOin 

-69- 


j-  n\o  t-w  o  mw  j-co. 

rUPIJ^OOtOHH 
OrHCOOOf-  OCOONrH 

JHWlTlCMHHlAW 

-69- 


in  H 

H  .3 
CO  VO 

H   O   H  CO 
CO  -J-  -3    CM 
ON  CO          ON 

NO  CO 

-3  o 

CM  VO 

ooco 

-3    CM 

■w- 

in  co 
CM   00 

CO 

o 
ro 

H 

.3 
-3 

o 

CM 

VO   CM 

0-3 

-3-  ooco  vo 

O   O   CM   O 

in  o       -3" 

ON  O 

in  o\ 

-3  VO 

ON  H 
CM   CM 
-69- 

CO  vo 
H   CM 

OJ 
CO 

t— 
c— 

CM 

o  m  o\  H  in  cm 


o  t—  CM  oo  vo  o\ 
VO  H 


X)   O   O   H   ON  H 


ON  t—  CM  -3  J-    O 
in  H  rH 


t-  00  J-    H 

r-  oo  oo  in 


i  VO  ON  H 
I  00  00  vo 


ON 

00 

00  H 

I    -3 

o 

VO 
CM 


co 

co 

0-3- 

OJ 

in  H 

in 

OJ 

t— 

r-\ 

rH 

CM  VO 

ON 

CM 

O 

OJ 

t- 

-3 

C 

rH 

t —  c —  t — 

ON  CO 

CM 

IfN 

CO 

H 

00  CM 

o 

rH 

ON 

CO 

-3 

m 

rH 

rH 

CM  CM 

0\t-rl    IA00    W3   O    IA\D   W 

inf-_3oOr-imoooOH 
oco  on  on  H  on  in  in -3- 


o  o 

in  t— 
vo  vo 


CM   H 

-69- 


CO   CM   ON  CM 
VO    CM   H   ON 

in  in       oo 

j-  co 
H  H 


r-{  O 
CM  O 
CO   C— 


CO 

t— 


O  CO    in  CO   CM   CM 


t— CO    CM    00  C—  O 
in  H  H 


On  co  o\  m 
t-  00  00  in 


CM    t— 
I    -3 
O 
CO 


t—  0\CO  VO 

n 

in 

O 

t—  H 

L* 

o 

o 

CM 

O 

r-t 

-3 

rH 

H    CM 

o 

-3 

-3- 

o 

CM 

o 

00 

m 

-3-  VO 

CM 

H 

rH 

-3 

m 

CM 

O  -3 

in  C— 

CM 

H 

H 

H   i-l 

1 

•69- 

m 

H  -3- 

CO 

t- 

00 

CM 

rH 

m 

Ur 

in 

rH    O  VO  CO 

CM 

QU 

CM 

CM 

ON 

n 

in  cm  co 

H 

H 

00 

H 

Ol 

n 

H 

H-3 

p  1 

(M 

O 

m 

t—  CO 

rH 

rH 

^ 

H 

H 

1 

■€»■ 

OO  ON 

OCMCOOOOCMONCOJ-rH 
OnVO   inCO-3    H    UN3    0OH 
VOVOOCMVOONOCMOn 

CM  CM  00  H  H  in 

■69- 


O  VO  -3    t— -3    OOHOnVOCM 

o-3-vo  oco  oo  t— -3  on  H 

-3t—  CMrHOVOCOOOCM 


VO  CM 
CM  H 
ON  ON 

CO  OO 
H  H 
-69- 


o  in 
o  H 
in  co 


oo  ON 

H 

-69- 


vo 

On 


VO 

in 

CM  VO 

00 

in 

in  in 

CM 

in 

in 

rH 

OJ 

H 

rH 

CM 

H 

-3  CM 
00  oo 
vo  vo 


J-  ON 

in  ov 
oo  t— 


CM  CM  -3  in  ON  00 


in  h  H  t—  oo  o 
VO  H        H 


CM  ON  00  t— 

co  oo  oo  in 


vo  h  i  r— 

CO  00  I  VO 


+  H 
O  -3 

o 


CM 

VO 

in  cm 

ON 

vo 

in 

J- 

On 

m 

H 

-j 

H  -3 

in 

o 

H 

00 

Ol 

in 

-3 

CM  VO  -3  VO 

00 

rH 

co 

in 

VO 

rH 

H 

00  CM 

on 

r-t 

C) 

-3-  VO 

r-t 

«Q 

H 

H 

H 

1 

^3- 

DO 

O  CO 

r— 

CM  VO 

vn 

H 

in 

VO 

O 

t—  CM  VO 

CO 

O) 

vo 

H 

■X 

CM 

n 

in  oo 

H 

ON 

ON 

-3 

00 

rn 

H 

H 

00  CM 

o> 

o 
H 

0J 

-3- 

rH 

in 

rH 

rH 

H^> 

-3- 
On 

in  in  H 
On  in  H 

CM 

o 

-3    0O 

CO  vo 

vO 

CM 

H 

in 
VO 

o 

rH 

o  vo  vo 

H    00  CM 

ON 

00  in 
o  oo 
H 

CO 
H 

ON 

m 

H 

vo 

H 

1 

oooNt— voHoovo-3^rcMin 

O00CMC00JrHC0C0t~-00H 
VOVDHinONincOHO 

t—  H  incOJ-  H  CM  C— VO 


on  J-  t— ooOLnoocMCMONin 

0-3HinON-3VOONONrH 
t—  COONOnOnOOH-3- 


-3 


CM    in  CM    H   CM  VO    CM 


r—OOOOHCMVOCO-3-VOVD    00 

CMrH-3incOCOVOCMCMrH 

ONt~-CMONCMCOt-ONH 

CM  CM   00  CM  H   in  H 

■69- 


C—  00 

H  in 

CM    C— 

O    O 
r-t  VO 
O    ON 

OJ 
t— 

CM 
t- 

-3   t— 
CO   00 
OOCO 

in  o\ 

-3    OO 
-69- 

CO  CO 
CM  -3 

vo 

CO 

oo 

in 

00 

ON 

oo  o 
t-  in 
vo  H 

CO   CM 
CO    CM 
OA  H 

in  H 

H  o 

00 

-3  t— 
in  On 
CM  CO 

rH    t~- 

00  CM 
-69- 

ON  On 
H    CM 

ON 

in 

0J 

t- 
VO 
00 

ON 
ON 

in  o 

-3-  -3 

oo  c— 

co  in  t—  t— 
co  H  J-  in 
CO  V0           ON 

CM  -3- 
ON  O 
m  On 

CM    O 
CM    CM 
-69- 

00  CM 
H  CM 

o 

ON 

O 
t— 
CM 

VO  O  t—  t—  ON  t— 

vo  co       oo_3  in 

VO  H 


t-tMO   C13 


3   t-H    m-3    t— 
VO  H 


co  ir—  nj- 
co  oo  oo  vo 


CM  On 


co  o  h  t—  in  c— 
in  CM 


in  co  oo  vo 

CO   00  -3  VO 


CM    ON  O    ON 
CO  00-3  VO 


in 

CM 

n 

rH 

CM 

-3 

ON 

n 

O 

n 

o  -3-  vo 

in 

in 

00 

CM 

CM 

0  J 

o 

rH 

CM  CO 

or 

in 

vo 

r— 

n 

CM 

0.1 

■69- 

H 

00 

CM 

rH 

H 

o 

H 

o  i 

rH 

H 

CM 

oovo  cm  H  invo 


rr< 

t— -3    H  VO 
in  t—  on  CO 

-3 

vo 

CM 

0T 

H 

VO 

O 

o\ 

rH 
rH 

t—  ON  CM  VO 

H  33    IA 
rH 

o 
H 

CM 

t- 

On-3 
CO    H 
H    CM 

_3 

CM 
1 

VOVO-3CMinvoCMOCO-3Cvj 
t—  0O00CM00o\VOO\HrH 
CMVDONCMt—  ONHrHOS 

CM  H  0O  H  H  in 

■69- 


ininint— cOrHHovt— OOH 

COCMV0-3O\COCMO\00H 

in\o  t— co  oovo  ovco  on 


CO  CO 

H  CO 
J-  VO 

in  cm  in  o 
in  cm  oo  in 
On  On       -3 

CO  CO 
NO  -3 
3    ON 

in 

IA3  ON  00  CO 
VO    r-i 

CO  vo 
■69- 

HC—         t— 

H  H        3 

H 

CM 
H 

CM 

-3 

in 

CM 
CO 

o-3-  3  oo  in  rn 

ON-3 
3-    00 
CO  VO 

ON  CO   ON  t— 
H   CM          00 
t-,3-         3" 

vo  ^— 

t—  CM 

o  o 

CO 

c— 

O   ON          CO   CM    ON 

t- 

-3    CM 
H    H 

O  in       co 

H    r-i           ON 

CM   H 

in 

_3  co  oo  in 
co  oo  oo  vo 


t—  ON  CM  On 

co  rn  oovo 


B    O 

•H 


K 
W 
PU 

CO 

E   < 
PS 
W 


Cu 

Vl 
>»_ 

-p   T3 

•H  C 

rH  a) 

•H 

■P  W 

Sw  tsO 

0)  c 

rH    H 


O    3 

CO   PP 


HI 


c 

o     • 

01 

•H        ■ 

C    T. 

-P        • 

*         PJ     a 

o   m 

Pt    4J 

■     -P 

<i- 

"C 

n 

•h    ^    c; 
^1    O    3 

cd    cd    nj 

2rl> 


<1) 

c  o 

■H    fit 

a)    (S 

bO    • 

-P 

T)    OJ 

3 


F*,    M 


O 

h 
Pi 


Vl       | 


■P 

c  c 
<«  O  <u 
OPE 
4) 
«H  bO 
pi  aj  a) 
rj  -p  g 
a)  o  3 
>  En  S 


01 
U    -H 

<U      P>4 

tf    P< 
P! 


U    CJ 

■H     OJ 

ft  ft 

OJ     OJ 

bO  bfl 
C    C 

■«  ^3 
H  H 

•H    -H     O     O     O 


o 

OJ        •    ,Q 

hD  OJ    ctf 
!h    bDH 


. 

m 

rH 

td 

H 

Pi 

•H 

fl 

nJ 

<fH 

•H 

•» 

0) 

0 

o 

ra 

0 

P 

01 

>H 

C) 

rr 

r. 

•H 

■d 

h 

n 

0) 

■H 

A 

§ 

o 

h 

A 

d 

o 

0 

4J 

s 

Mj 
0) 

£> 

0) 

a! 
H 

■i 

o 

u 

0) 

c 

H 

R 

c 

■H 

TJ 

flBfl    O 


Pf    P> 


a)   cd    ad 
S  S  2  O 


■H    13    r-{    & 

a)    oj   cd  -p 
ft  ^  -P   C 

C   -H    O    O 

DSEhS 


-P        c  .c 
to   a  -h  o 


&S1 

o  ft  cd 
p    cd 
COS 
OJ  U 

>  to  oj 
c  c  c 


-p  ^ 

c  o 

oj  cd 
E 

■p  ^ 


JOK 


Hh 

S 

0 

n 

0) 

P 

p 

— 1 

OJ 

rH 

in 

T) 

•H 

> 

<l) 

q 

H 

Tl 

a 

• 

> 

cd 

•H 

Pi 

•H 

■P 

C 

HP 

a 

to 

•H 

u 

(H 

H 

g 

U 

p 

0) 

J^, 

> 

S 

3 

CH 

w 

a 

c 

c 

O 

<w 

•rt 

0) 

rH 

rH 

c 

•H 

•H 

(1) 

rH 

rH 

•H 

P> 

0 

P> 

01 

cd 

r^ 

pq 

CO 

rH 

-P 

4-> 

C) 

01 

n 

n 

01 

> 

H 

H 

S 

ft   O   CO 


J  -p 

C  ,o    cd  co 

P!    fe>  <"  1i 

O    O  x!  cd 


17 


o 


-M 

O 
CO 

"■»-> 

M 


o 

CO 

c 

o> 

N 

00 

E 

fa 

M 
O 

X 

C 
CO 

C 

o 


b 

CO 

£ 
E 

CO 


o 
C 
CO 

.s 

fa 

c 

ra 

c/T 
C 
i* 

3 

-M 


en 
O 

O 

M 

2 

> 

< 


J2 
H 


CC 

CC 

CO 
H 

+   r- 

1         VO   ON  CM             rl  IAVD  J-  W  J   HVO 

On  CO           J-  O  -3-  UN 

covo 

c 

ON  O 

ON     H  00  H  H 

H 

00   ON  UN  CO 

t—  vo  o 

t-^ 

O   U" 

\       cm  -3-  co         oncococ— on-3-onH 

CM    C—              C—  CM    O   CM 

CVJ  o 

r- 

r-i 

UN 

VC 

O  J-  VO    UN  VC 

O    CO  f-  CO 

C—  O   H 

o 

t—   LA 

IACOOH   OOffl    C— 

ON  CO              CO   ON  CO    CO 

-3-    UN 

ON 

CO      CM    CO  VO    t- 

ON     -3  VO    UN  CO 

VO    t—  CM 

UN 

VO   COIAO   014   H    H 

UN^f 

J-  CVJ         H 

ONVO 

CO 

ON     CO  VO  VO    H 

o 

VO   UN  CM 

CO  H    UN 

UN 

H  H                     H 

UN  CO 

-3-      1 

CVJ 

t- 

t— 

^£ 

H      1 

H      1 

UN 
1 

un 
O 

-w- 

-69- 

-69- 

-69- 

o 

CO 

S 

ON 

ON 

VO 

M 

ON 

EH 

_r  V£ 

oncoch         HPOoNoooNfni/Nt— 

UN  UN            ^t  \£>    r-{  J& 

UN  O 

r- 

UN 

O 

UN     C04   t-H 

c 

UN  H  cc 

CO 

UN  CM    t—         CO 

g 

1  vc 

h  w  on          cocmuncmcocmc— un 

CO  J 

t—  CO  -3-    ON 

ON-3- 

l>-             CM 

to 

UN       CO    UN  H    UN 

j-  j-  -3 

UN 

O   H    H 

K 

o 

-3-  en 

ONt^co  laoncoco  t^j-  a 

On  CM  covo 

CM   H 

t—         ^r 

-3 

CO  o  CO  VO 

ON      UN  ONVC 

CM 

UNVO  VO 

-3- 

ft! 

co 

COCMOC—  HCMHt— 

ON  NO 

CO  o 

UN4 

cv 

o 

c 

t-moo  r- 

V£ 

CO.3- 

ON          CO 

M 

H 

co  a 

CM    H 

CO     1 

CV 

VO 

\c 

H  H 

-3 

H     I 

O 

co 

H» 

<&■ 

■69- 

-69- 

w 

H 

CO 

EH 

ON 

ON 

CM 

H 

CO 

s 

co  cc 

en  o. 

UN          4H  wofflj-l-  ON 

UNVC 

-3-  VO  VO  CO 

-3"    H 

ON             H 

H 

cv 

-3-   t—  ON  UN 

UN       t—   t^CC 

H 

CO  C— CO 

On 

1    c\ 

O  -3 

CO             t—  VO  J"   W  JCOVO   Ch 

ONCC 

VO  CO  J"    ON 

ON  O 

CC 

t— 

to 

c 

CO   t—  O    UN 

t—     cvj  un  a 

ON 

CO   t—   ON 

CQ 

o 

00  CM 

LPvlTNCOVO    LTNVO    H    CM 

c— vc 

H    H    CO  UN 

CM    UN 

CV 

CO 

ON      CO  CNJ  CO  CO 

a 

^O   r-\  cn  <-{ 

CO  CM    C— 

NO 

ft 

CM 

CM  H  t— VO  HHHIA 

t—  t—             CO  VO 

UN  CM 

CC 

CNJ 

CV 

^t    ON  CM   CO 

c 

CVJ  .3- 

CO   CM    CVJ 

5^ 

CM  H 

H 

CM     1 

H 

-3- 

-3 

H 

CO 

ft 

-69- 

-69- 

-69- 

•69- 

a 
o 

-3- 

J- 

w 

ON 
UN 

CO 

o 

CM    V 

)         VC 

CV 

to         ocAHfflvoj-cnu) 

C—  UN               CO   H    i-H  CO 

C0  4 

CV1 

O 

UN 

UN       UN  CM  -3-    UNNC 

ON  UNCC 

UN 

rH   O   CV 

CM 

1     0" 

1        cv 

COCO             [—  [—  ONCMCMrHCO_3 

CO  UN            O   O   H  CO 

O  CO 

t—         IS- 

CNJ 

ON      CM   CO  C^  UN 

CC 

O   O  CC 

CN 

rH  CO  VC 

o 

c\ 

H 

CMVD^rHWUNHVO 

o  ~=t 

UN  VO    CO-3" 

ON  H 

c 

CO 

CO       ON  rH    t—  rH 

ON     -3-  VO   CV 

H 

t—  UN^t 

CO 

H 

CM  H  1^-vo  H  H  H  ,=r 

VO  cc 

CO   t— 

H-3- 

t- 

CV 

VO  H  rH  J" 

CO      CO   CM 

UN 

CM   H 

rH 

CM      1 

H 

-3- 

--,* 

H  i-H 

CO 

-e9- 

■69- 

-69- 

■69- 

O 

CO 

CM 

o 
o 

H 

ON 

H    r- 

a 

ON  UN             t—  COoHC—  UNO   W 

UN  ON            -*    H  -3-   CVJ 

rH  VO 

rH  VC 

-3- 

H 

ir\    co  co  -3-  t>- 

C—     CO   ON  ON  CM 

O   CM  CC 

CM 

1    -3 

O  UNCO              HCOlAlA(MJ-HC\) 

O   CO             VO  -3"    t--_3- 

CVJ   H 

-3 

C— 

CN 

vc 

CO  f-  On  rH 

CV 

C04    t-t- 

CO    ON  CO          CM 

O 

OnCC 

ONLrNrHvo  hco  t--_a- 

-3-    H 

CVJ    t^  CO  CO 

C—  CO 

C 

-3" 

LTl 

C 

r-CNO-J 

c 

ao  t—  H 

H 

UN  o    C— 

LTN 

C— 

C0CVJt-O\-4-VOH-=t 

UN  ON             t—  CO          CM 

CO  CO 

t— 

co     cnjvo  t- 

CV 

O          CV 

Ov  CO  CV 

H                           H 

VO 

VO 

C— 

CO             CO 

cc 

CO 

UN 

CVJ   H   CV 

-69- 

H» 

-69- 

-69- 

un 

t- 

-3- 

UN 

l 

ON 

-3- 

o 

H 

un 

t—  t- 

CO  VC 

CV 

COCOCOCMCVIrHCOt— 

OvVO 

VO    CVJ    CM   t— 

t—  CO 

H    UN             H 

CM 

CO     VO  -3-    UN  O 

UN      CO    H  VO  -3- 

t—  H   UN          ON 

i  -3 

a 

CV 

CO            tooot-  -3-   O  -3-   [~- 

UN  UN               VO    UN   CM    t— 

H    UN 

t—            -3- 

O 

-3 

-3-    CO  .3-  VO 

CC 

UN   C—  CO  CO 

cvj  r-  co       h 

O 

o 

NC 

LTN 

CM   ON  CO  t—  VO  VO   i-H    U"N 

CM    UN             -3-    ON  H    t— 

CO  o 

O 

CO 

rH 

-3 

-3"    ON  UNVO 

UN     CO    H   CV 

H 

ONVO  VC 

a 

o 

»            »       r.      | 

M 

LTN 

UNH  HVO    W   WHCO 

H    C—             ON  CM    H 

-3-    CO 

r> 

ON 

ON      CM   CO  O  VO 

CO       UN  H 

VO   t—  r- 

EH 

H 

^r 

CO 

-3" 

CO 

-3 

CVJ 

CO 

H         r- 

£ 

-69- 

•69- 

nse- 

-69- 

ft! 

CO 

H 

H 

ON 

o 

-3- 

O 

ON 

CO 

j-  t- 

-3 

c 

CO             irNVOCMVOCOHCOC— 

CO  cc 

CVJ    CO  CO  UN 

co  o 

H   ON            CO 

UN 

CO        O    rH  CO  VO 

UN     CO   UN  a 

O 

H  t—  t—        t- 

i   t- 

H  VC 

CO             4    HONC10\01A 

CO  CO             4441A 

CO    UN 

CO             r-i 

LfN 

t-~      VO    UNVO  CO 

V£ 

O   t--3 

UNl-3-  VO    C 

H 

h-j 

o 

-3 

CO 

LTN^t    f-CO    ON  CO  ON  CO 

H    CO              ON  CO    UNVO 

ON  CO 

ON             t—  C 

On     CVJ  UN-3-  H 

_-• 

UN  o   CV 

H 

CO   UN  CV 

_3" 

PH 

cn 

CO  H  CO   LTN  H   CM          VO 

H    UN              t—  CM 

H 

UN                t— 

t—      CM  CM  J"  -3- 

CO      JHr 

CM    UN  t— 

ts 

CO 

CM 

CO 

CV 

co 

CO 

CV 

H     1      1 

H 

co 

-69- 

-69- 

•»9- 

-69- 

§ 

VO 

CO 

<q 

ON 

ON 

CO 

ft 

co 

co  c 

CC 

t—  CV 

CMLAONt—  oH4rn 

H  -3 

UN  CO  ON-=f 

H  O 

CO 

t— 

[—       O    UNVO    UN|VO        rl    rl    COH 

O    CO  CO          CM 

B 

i   <r 

)          OnVC 

CO            VOCNJOVO-3-rHVOCO 

H    CV 

H    CO  ON  O 

UNVO 

a 

cu 

t- 

ON      CVJ    CM  VO    UN 

VO       CO  CO  CO  UN 

CO    H    t—          rH 

M 

o 

CV 

CV 

irN^f-4-J-    LTNOVOCO 

ON  t—             COJ- J-    UN 

t—  rH 

UN              VO 

CVJ 

CO        CM    UN  CO    UN 

VC 

CM    C—  CO  H 

C— VO  VO 

3 

NO 

CNJ 

W   H    t-lAH   OJ          -* 

UN_3 

H   CM 

-3-   H 

r- 

ON 

ON      CO  CM   H   CO 

O        ON 

CO   CO  CO 

O 

CVJ 

CM 

CM      1 

CV 

CM 

CM 

cv 

1 

-69- 

-69- 

-69- 

•69- 

ON 

g 

-3- 
-3- 

U\ 

CM  -3 

r— 

CV 

CV 

4-ffl    HIAtO   (\l   W   O 

O    C 

UN4   0-3 

CO  f- 

r- 

O 

CO 

CO      On-*   t— CO 

CO       UN  CO  VO  CO 

-3"    O    CO          UN 

1     C\ 

c\ 

onco          aj  h  [-vo  oo  J  vo 

J-   CV 

VO    O    C— -3- 

CO    UN 

-3 

o 

CO 

CO       CO  f-  C—  CO 

CV 

UN  ^t  ^T 

CO 

O  VO  c 

O 
CO 
H 

CV 

i- 

(M-0004V04 

-3-  -3 

ON  CO           CO 

H    CM 

CV 

UN 

rH 

VC 

On  CO  H  UN 

c 

VO    H   UN  H 

H4   C\ 

r-i           UN  LTN  H    H            CO 

ON  -3 

-3-    H 

C—  CM 

VC 

H 

_ 

H   H  CO   CM 

— * 

t—  H 

VO   CM    r- 

H 

H 

H     1 

rH 

c 

r— 

1       1 

-69- 

•©> 

■69- 

•69- 

cu     • 

»         4 

•                CO 

CO       • 

cu 

a    • 

-P 

•          o 

CD       • 

&  : 

CO 

o 

CJ 

c 

•rl 

> 

cr 
•    b 

CO 

D  bO 

OJ      . 

O 

(U 

co    P 

C 

t: 

1H 

•H 

co 

bO-r 

•H 

, — , 

p 

CO        • 

CU 

-P 

C    P 

C 

CO 

a 

3  H 

cu 

O 

th 

•H     P 

Pi 

CU 

r— 

O    cd 

<H 

3 

O 

C 

CO 

C    « 

cd 

Pi 

cu  -p 

-d 

O 

cd 

i 

CO     Pi     C. 

CU 

o 

a 

-P 

C    -rH 

iC 

g 

cu 

O 

p 

co   cu   cr 

bO   cd 

cd 

t. 

1- 

a 

cd    ft 

a. 

S    co    > 

!-< 

rH 

« 

CO 

to 

cu  -p   a. 

■O     C     0)    4- 

-p 

.c 

s 

V 

cu  H    ai 

Cf- 

<  a   o 

ft 

H>9- 

£ 

-P 

6 

CO    -H     P 

CU   -H             P 

c 

ft 

0 

w 

3 

w  H    o    to 

*  S-3 

a 

CU 

C         p- 

g   c  -p   a 

cu 

cd 

r- 

r- 

5 

cu    ft 

C     CU           -P    T 

5     CO 

U      CO      r 

P5 

•p 

.* 

0)   H    +■ 

3    Pi     C     £ 

B 

-p 

PL< 

a  -h 

tt)    o    a    m    a. 

K  -P 

cu  -p   a 

13 

•H 

o 

ft    Cd   -r 

«  -P  n- 

co   cd   cu    a 

cu 

O 

•  a 

1- 

a    0 

ft  tn    o    o    a 
«  -H           o  V 

W    cu    co 

oi   cd   S 

ft    CO     p 

k       >H      O 

a 

o 

C    cu    B    b 

0  bO 

-p 

>  i— 

- 

K 

<D    o< 

ft  u  a 

i^& 

O 

ft      >H 

H   g 

■p 

CU    -rl      P 

a; 

O         cu    * 

cd 

— -  u 

.c 

W 

<H      (1) 

II)    E    I) 

co  c  3 

COP 

3   ft 

cd  c 

CO 

ft  a 

M 

o   S  W)  p 

a 

cc 

E 

P-i    >» 

bD  T3  V 

O     <M    -P 

o       c 

s 

-p  c 

CU  "O    ho  cd    P 
>    cu    C    cj    i> 

1 

c   a. 

rH     Cd     CC 

cd 

CU    t 

c 

■P   t)    T) 

ft  T3    ^    <D    C 

S    -H    +3 

COO 

•H    TJ    -r 

g     <rl 

•H     P 

cd   b 

D  to  -H    C    E 

B 

N     0 

E 

cn  -h   c   c 

O    C    a!    aj 

ft    cd    cu 

•H              h 

•P     CU    +- 

3    O 

ft-r 

•ri     11   H            a 

cu.ee 

-P    fi   cd 

•H    <P 

p 

»r 

h 

D     Eh  H    cd    ai 

U    cd  ^i  <n    a 

5  ^  !h  ^;       cu 

O     CU     P 

CO 

cd 

H   Pi  -P  Pi 

U     O    J 

o    3   B  -c 

>d 

co 

c 

i  -p 

c 

.        W    -H 

O            t)      I      p 

El    M         *h  &    3  -P 
6q          Ai    O    CO   rH    a 

pi    Ch     P 

CO 

o   ,C 

_   cd   o  x 

Q       ^ 

3   Vi   _    P 

c    cu 

3     Pi 

4- 

<p 

i 

(        O    -P     ID     >i 

o  f-.  S)  u 

P>i          C  r- 

Tj       1     "C 

1-5   cu 

<   H 

Cf 

■o  ro   P         a 
cu   cu  cu   cu   cc 

a)    O  r- 

>a       t3   a 

c  c 

4- 

+ 

t3    o   -p    O    cc 

K    t)     CJ     S     «i     Ij     U) 

o  c  c 

Cm    cc 

ob  a 

O 

•H 

<p 

c 

0 

1            aj    G    <u 

CiOmC> 

co       o  >  e 

Pi     O    P 

h   cd 

o  P 

CO     CO     ft    CO     P 

Pi    C     cd    r- 

H    cd 

f. 

i           C 

) 

t- 

i      K  tM  .h    C 

<d  -P    cu 

K  cd  -p  e           oi 

<          co    O    U   H    bD 

ft   C    P 

L.       O     CO 

cd    cd   o   cd 

J3  -P    « 

ft  cd          CC 

cd 

id  a 

B 

1 

<I           T)    'H     h     01             Bl     L,    H    r 

s 

CO    r- 

^3  J3        JJ3  p- 

C   H- 

Pi   -1- 

-P     Pi 

bO,p 

a 

>   a 

)  1- 

1      JHH^ODTlddJoln 

j  tj    cu  -p    cu    cd    cd 

B  <m    f 

<  J3 

cu    c 

o    o  ^3    o    cc 

fl       «T 

E     G     O    -r 

k  fi    P   p    P 

•H     CU 

c  1 

f 

]    p 

1    *r 

lJ-H-HCJJDX0)>-P-P-l- 

i-q    cu    >    co  ^3  -P   C 
O    CU  -H    3  -P    O    cd 

Pi     O    P 

B    co 

H  -I- 

Pi    Pi    CO     Pi    4- 
3     Pi    cd     p!     C 

CO     >     P 

C|     ft     ft 

ai   p 

.r 

1    c. 

>  c 

>     oododcdcd<u-HCOC 

cd        a 

M    cd 

cd    C 

cd    C    cc 

cd    cd    cd    cc 

cd 

pc 

IE 

V 

■3 

.  a 

i     O  cr 

ff 

r 

E- 

a" 

1-3    M 

E- 

E- 

ft  Pt 

h3  c 

a 

E- 

s 

ft 

P-- 

ft  o 

CO 

E- 

(5. 

p^ 

c_ 

ft 

E- 

c_ 

H 

c_ 

ft 

r 

i— 

P. 

o 

18 


+  H 
O  LA 
O 


-3-  VO 
I  vo 
o 


m  oo 

I    CM 

o 


0\ 
LA 

CM   00 
I    00 

o 

CO 


o 
o 

o 

H    H 
I    -3 

o 


OS 

-3- 

t—  t- 
i  -3- 
o 
o 


ia 


oo  o 

B 

i   oo 

H 

o 

< 

VO 

K 

CM 

O 

I    CM 

o 


c  o 

•H 

FH 

V     V 
SO  ,Q 


i-i  r—  co  m  h 
o  o  -a-  la  vo 

H 

CJ  t— 
O  CO 

oo 

CM  VO  t— CO  CM 
H           CM   H  VO 

C  1 

vo 

CM 

O  H 

OS  O 

H 
H 

■» 

co 

o 

H 

lr> 

CM 

OnVO 

rH 

on 

CM 

0 

rn 

H 

On 

o 

o 

0") 

V0 

CM 

V0 

H 

oo 

00 

CM 

n 

on 

rH 

c- 

n 

CM 

r-l 

p  | 

CM  CO 

t—  00 

o 

CM 

H 

4» 

H 

rH 

1 

J-  in  j-\0  CO 
vo  j-  oo  oo  o 


vo  vo 

O    LA 


la  la    ,3  -3 
t—  CM       OH 


t—  oo  vo 

t- 

n 

OnVO 

LA.3- 

o\ 

-3- 

CM 

H  VO  -3 

H 

C— 

00 

PO 

Ox 

CM 

on 

H 

00 

H 

-3- 

H 

o 

CO 

CM 

rH 

-^r 

00 

o 

t— -3- 

CM  J- 

CXI 

rH 

H 

rH 

1 

V+ 

rH-a-  H^r  t-\o  c\j  b-(-j  en 

OiW  H   t-  0O  VO  -3  VO    O   CM 

1ACO  IA1AVO    H    IAJ     [— 

VO  CM  VO   00  H    CM  CO    H 

4» 


vo  CO 

WJ    OMAOIAHCOOCOCO 
O   0\W    rl   1ACAJCO  J    H 
OnVO    O   ON  LA  t—  VO  CO  VO 


VO  CO 

00  LA  VO   LA  CM  -3-    00  LA  LAVO    CM 

IAH  JCO   W    OO^COH 
KMTlO  o  t-  in  cn  LA  o 

CM  rH   00  rH  H   U-\  rH 

<r> 


\0   0\04-   ftl    CKCMCNOMAW 

-3  ooj-  la -a-  la  o  -3-  t--  H 

CMLAHCMVOVOCMCMCO 
CM  H    O0  H  H   IA 

-C/9- 


CM   t- 

t-  o 

CO    LA  CO  J-   CM  VO 

-3- 

H    00 

0\  Os 
ONVO 
J-    CM 

_3  oo_a- 

-a-  LA  On 
t—  00  CM 

LA|_3    LA  IA 
t—  00  O0_rf 

LA   t—  O0 

CO    O   On          LA  H 
J-    CM                         H 

o 

LA 

O   CM      1 

oo  _3- 

O  VO 
00  H 

CM 

On 
H 

CM    00 

LA-a- 
h|cvi 

on 

LA 

H| 

.3-  -3-  oo  o\  cm  -a- 

IA 

t— -a-  la 

LA  CM 

CM  -3 
CM   O0 

CO 

-3" 

oo 

CM 
LA 
LA 

t—  o 

VO  CO 
J-    O0 

O    LA  CO           LA  t— 
LA  CM 

VO 

LA 

t—  On  oo 
CM  oo-a- 

H   00 
CM   rH 
-69- 

J- 

00 

O 
ON 

On 
IA 

H 

o 

On 

LA 

H  CO  VO  J-  CO  H 

LAVO  CO    H 

VO  CO 

o  oo 

O   O 

t— VO 

rH    On 
LTn  CO 

OnVO 
00  CM 

CM    t—  t— 

cm  vo  -a- 

CM   OO 

00  o  CO          CO   t— 

_a-  oo 

[—CO  CM   H 
IA  CM  -3'  VO 

00  O 
rH   H 
•69- 

H 
H 

t- 

CO 

VO 

H 
H 
H 

ON 
VO 

H| 

CO  -a-    CM  CO    LAVO 

t—  CM  VO    H 

t—  vo 

CO  CO 
rH  VO 

VO 

rH 

V0 

CO 

o 
o. 

On  H 
00  j- 

VO  On  CO        VO  la 
J-    H                         H 

CO 

LA 

On  o  oo 
cm  -a-  CM 

LA  t— 
H 
■69- 

o 

CJ 

o 

LA 

-a- 
On 

CO  H 
00  o 

ON  00  VO 

O  VO 
00  00 

CM  -3- 
CO   H 

CO 
VO 

o  oo 

H 

On  H    O 

H    H    H 

co  -a- 

t— 

LAVO 
CO    t— 

On 

-€9- 

vo  cm  -a-  t—  VO      O0H      LAO0 
onvovocopo     ovd     CM-a- 


ON  O0  H   CM  -3" 
CM   H    H 


-a-  co 
00  t— 


On  CO 

t—  OOOJ-OOOOCMOnOOVO 
HHC—  t-  t-W   CIJ-   o   W 
On  O    LA  J"  -a-    CM    H  CO  CO 

CO    CM  C— .3-    H   OOVO    CM 

-69- 


VOOOOOHOOoCMOC— 
OnCMCOCMVO^-TCMOnCOH 
HLAOO-a-    C—  LA  ON  CM  -3- 


CO    ON 

ooco 

CO    CM 


CM  VO    00  OO 
t—  ON  H  VO 

CM    LA  ON 


H  CM  VO 
t—  CM  OO 
On  OO 


LAVO 
t—  CM 


-a-  h 

CM   IA 
t—  On 


H  OOCO  H 
O  OOCO  CO 
CJ    00         .3- 


CO  CO  VO 

o  oo 


LA  00  t—  CM    OO 

CO   ON  H   OO  CO 

CM   O 
VO    ON 

-3-  CO 
CO  -3- 

VO 

m 

On  00-3  VO  -3" 
CM   H    H 

-ee- 

CO  VO 

CO  CO 

CVJ 

On  LA   H  CO    LA 
ON   LA  VO  VO    00  . 
-3"  -3"    On  H    ON  - 


CO  o 
-3-    CM 


C— -3- 
H 


CO  CM 
H  00 
00  CM 


On  H 
H  H 


ON  H 
H  VO 

CO    ON  ONCOL3-  -3-    CM 
00  CO  -3-    CM     " 
00  H  CM 


VO   i 

i 

■ee- 


LA  CO 

H 


O  -3-    LACO    ON       00   H 
VO    00  t— J-  VO      CO   H 


0-3- 
t-  O 


On  LA  t~-  O 

CM   CM 


On  0>      CM 
t—  ON  ON 


CM 

LA 

rH 

CO 

CM 

-3- 

n 

ON 

IA 

VO 

O 

O  -3- 

oo 

O 

ON-3 

_I 

CM 

I- 

o 

-3- 

VO  VO 

00 

t— 

ON 

ON 

H 

H 

H 

CM 

CM 

CM 

t— 

CO 

O 

rH 

rH 
1 

■W- 

CO  o 

ONONVOVOLAONCMt—OOOH 
OnOHCMOLAOOVOH 
-3-LAONVOLA-3-CMH00 

CM  00  H  H   LA 


ONHt-OHOONH-a-CM 
OCOonO.  OOCM-3-OVOH 
OnH    LACMO-3-COOnH 


VO  CO  ONVO 
-3-  On  H  H 
CO    LA  CM   O 


la  on 
-C0- 


On  H 
00  H 

J-  VO  CO 
(M  J  J 
CM   00 


O    H| 


c—  oo  j-  -a-  on  o 
O  vo  on        1---3- 


On-3-    t-t-CM   H 

CO    LA  H  On-3- 

00  00  H 


On  O    O   H  CO   CM 
VO    O   ON  H  CO  -3- 


ON  H  LAVO   r—  CM 


ON  t—  O  VO 


O    t—  H    ON 
VO    CM  -3-    00 


CO  t—  -a-  on 


On  CM   t—  la 

H  CO    H  CO 
VO    CM  -3-  -3- 


CM    ON  CO  VO 


J-  VO    00  CM 
VO    CM  -3"  -3- 


H    H    CM    LA 


O  On 

m 

CM 

La-  f- 

-3-   LA  o   H   O  t^ 

LA  ON  CM    00 

CO    LA 

H 

00 

CO   00 

00  OO  H          H 

VO    CM  J-    LA 

CM   ON 

co 

.3- 

-a-  oo 

•z.  u 

<  CU 

CO 

Eh  H 

CO  -H 

O  O 

O  CO 


a 
1 

CU  ft 
CJ  -H 
C     "3 

cu   a1 

<M     cu 


cu 

c 

t)    H  Li  t) 

H    j-  O  3 

•H     O  ,Q  H 

3    oj  cd  cd 

Cl2rl> 


OJ 
> 
C     O 

•P 

<u   co 

u   a 

u 

C    3 

■H    -P 

cd   cu 

rH        >H 
M 

_H      ^ 

-d   o 


cn 


13 

CU  > 

CU  -H 

|iH  rH 


J       "P 

C      ID      Cfl  OT 

!h    >j   CU  -p 

O    O  &  a) 


H| 


19 


o 


a 

u 
<u 

J3 
+-> 
3 
O 

CO 

TJ 

c 

(0 

a 

u 
V 
J3 
■u 
Ih 
O 

c 

v> 


o 

CO 

c 
v 

N 

CO 

>» 


u 


Q 


s 

E 

CO 


u 

c 

c 

c 

i/f 

C 


o 
O 

bo 
re 
ii 
<u 
> 
< 


33   M 


Qv 
CO 

on  oo 

I     00 

o 

VO 

CVJ 


CVJ  t— 
I  CM 
O 

co 


+  VO 
O    00 


2> 

00 

oo  oo 

I    00 

o 

CVJ 


(LI     U 


bO  ,0 

as  3 


LA  CO    O    CO   H|H| 
O   O   CO  f- 


t—  00  CO   H  VO 

H  on  o  o  -3 

LA  LAVO   OvVO 

t—  o  t— 

t—  LA  VD 
O   CVI  CO 

ov-a- 

LAVO 

-a-  H 

Ov  CVJ    f-CO 
LA  ON  O    O 
CVJ  VD  J-  J- 

VO  t— 
VD  O 
D—  00 

J-    00  LA  O    CM 

H   H 
-69- 

00  oo  o\ 

00  VO 
LA  CM 

H   00          H 

O0  CVJ 

-69- 

V0    CO 

LA 

Ov  CJ\  H  CO 
CO  _3  00  J- 
CVI    CVJ 


ON  LA  H  . 
O  CO  00. 
CVI   H 


■l|H| 


O    LA  Ov  O    OOOOOOOOCOCO 
t— COrHCVJf-oCOVOVOOO 

CVJCVJHCOHCVJCVJVDL^-CO 
H  00  H 

■69- 


OHO\0\    r-i\r-\\ 
-3-    CVI   CVJ    00 


00  Ov  Ov  CVI  00-3  -3  -3  CO  00 
HCOVD4-VOCO  O  t-CllA 
rHrHOVCVJCVJCVJOOrHLACVJ 

CVICVJCOt—HHCVILA 

-69- 


VDCOCO   O  Jffl  OvJ 
LA-3    CVJ    00    H    O    O    OO    ._ 
OOCOOCOOOt— COVDVD 


VD  VD   O 
00  VO    CVJ    LA 
i-l  VD    CVJ  CO 

O  t- 
CVJ  rH 
•69- 


OV  t— CO  LA 
O  00  CO  00 
O  VD  rH  VO 


00  t-- 
t— CO 
CO  H 


Ov  H 
VD  00 

-3  Ov 


H 

-69- 


-VD 


H  H  OO  J-  OO 
CVJ  H 


OV  O  CO  CO 
O  H  H  00 
CVJ  CO  H  -3 

CO  VD 
H 
-69- 


LA  CO 
t—  -3- 
LA  OV 


CO  -3  H  H  LA  LA 
VD  OV  t—  t—  00  LA 

-3-00         j- 


VD  OV  H  LA  LAVD 
OV  LA  t—  LA-3  r-H 
CVJ    CVJ  CVJ 


-3-  t-HvO  CO  CVJ 
H  CO  t--3  H  OO 
CVI    H  H 


t—  OO  O  -3    OVO   t— -3 
VO   OV  VO  CO    O  VO  -3    O 
LAt~-HOCVJOOVt— 

H  O 

CVJ   CVJ 
LA  rH 

LA  OV  H 

H  mo 
t—  t^VD 

OV 

Ox 
E'- 

-3 

^- 
co 

_3    OO  LA  CVJ  -3-  _3    OOLA 
H   rH                         H 
-69- 

00  o 
VD   00 

t—  CVI 
00  CVI 
-69- 

en 

CVJ 

O  t-HVO  t—  t—CO  VO 
rH  CO  VO  CVJ  CO  o  CVJ  CVJ 
LAt^-3-0\COCVJCVJrH 


CvJOOrHCOCVJCVJOOrH 
H  rH 

■69- 


H  O  OV  CVJ 
J-  -3"  VD  CO 
LA  VD    H   CVI 


CVJ  O 
00  o 
VD    LA 


VD   CVJ 
CVJ 


LA  CVJ    O 

CVJ   t—  -3 
H 


COCO    LAOCOCO    t~--3    OOLA 

3VDH3    Ov*    lAVO   t-lA 
t-  OV  00  OO  H  -3  VD    t— -3    LA 

HCVJOVC-CVIHCVJCOVDOv 
CO  H 
•69" 


(M  H  H  t-  t— -3  0-  t-- 
-3COCO-3-3  rH  LAVD 
OS)3£OVD   Ov(M    C— 


LA  OV 
CVJ  H 
■69- 


OJ  H  OVH 
CO  J  t>-  t— 
-3    CO    CVJ    LA 


OVVO 
H  H 
■69- 


OO  o 
f-  O 

H    t- 


rH   H  VO  VD    H 


VO 

o 


CO 

o 


CVJ 
CVI 


VO 

o 


i-l  CO 
VO 


o 

H  CO 
-3- 

o 

CO 


cvi 
o 


VD 
OV 

VO    LA 

00  VD 

CO    H 

O    CVI  VO 
CO  00  VO 
O  CO    H 

[— 
t— 

LA  rH 

o  oo 

CO   O 

VD  -3 
CVI    H 

CVJ    CVJ 
H    H 
-69- 

LA   rH 
CVJ       1 

CO    LA 
OVCO 


-3  C— -3  VO 
CVI  O  Ov  CM 
CO  CVJ  -3    t— 

00  OvVO    00 
CM    H 


CVJ  H  -3  CO 
CO  o  Ov  OV 
CO   00  VO  - 

CVJ   00  00 
H 
-69- 


ov 

o 

LA  H  -3-  VO 
CVI  OV  t—  CVJ 
00  O   rH 

O  CO    CO 
CVI         H 


CO 

o 


8 


LA  CO 

OV 

UA 

O  CO 

rH 

H 

CO   CO 

t~ 

L-- 

H  VO 

t—  VD 

H 

t—      OOoVOt— -3t— VOt— 


00  o 
CVJ  _3 
Ov 


CO  OO  O  t— 
O  CVJ  CVI  OO 
O  CO  CO  VD 


l>-CO   CVI   CVJ 
CO   OvCO 


LA  t— VO    o|V0   rH    IA3 
^    00  O   CO 


OV 
VD   OV 


rH  Ov  CVJ  O  CVJ 
OvVO  CVI  OV  t— 
CO    LA  O    O    LA 


OVCO  CVJ  CO 
OV  00  rH  -3 
CVJ  CO   00  CO 


O 
CO  VO 


CVJ  00  CVJ  _3 
OvVO  OO  00 
C— VO    t— 


co  co 

t—  CVJ 


J-  LA  t—  CO 
t—  CO  CO  00 
J-    f-  LA  00 

LA  CO   H    O 


C—  O  CO  O 
VD  rH  Ov  O 
t—  t—  Ov  la 

CO    H 
H 
■69- 


LA   00    f-  CVJ 
t—  LA   LA  00 

ov^r  O 


-3 
VO 
LA 

-3  -3 
Ov  CO 
CO    H 

CO 
CVJ 

o 

t—  VO   H  CO 
Ov  H   CO  OV 
-3    OVVO    CVJ 

CM 

-3 

VO  -3    CO  t— 

00   Ov  t—  LA 
VD  VO  -3  -3 

O  VD  VD 

H  H  CVJ 
CO  t^VD 

CVJ 

CVJ 
LA 
-69- 

LA 

CVJ    LA  O   OV 
CVI 

CO 

ro 

^t    r^    <-{ 

H 
•69- 

CO   LA  rH 

rH              H 

CVJ    O 
C—  Ov 

VO 


CVJ 

t—  -3-  VO 

CVJ 

rH  VO 

LA 

VO 

C—  CM  VD 

H  -3    LA 

r— 

H 

OV      CO  CO  o   c— 


CVJ   Ov  VD  OO  VO  . 
CVJ       LAOOOO^rvOVO-3 


OO  ov-3  -3 


00 
-69- 


Ov 

CO 

O   I—  t—  CVJ 

CVJ  VO  CM   oo 
rH   OV  rH   CVJ 

VO 

_^ 
-3 

H   O  -3 
-3    O  VO 
VO    LA  CVJ 

O 
CO 
CO 

LA  00  VD    CVJ 
CVJ  CO    CO  CO 
t—  Ov  t— 

H  -3-   H  -3 
rH 

rH 
CVJ 

OV 
-69- 

O    00-3 
H 

•H  -H 

0)  <l) 

^  rS 

'tS  rCJ 

(U  IL> 

fH  J* 

t3  -O 


(U     (1) 


OTJ   < 


-d  T3 

11  11 

i   o  u 

0  0 

<o  -o 

o  o 

ft  ft 

'<M  ^ 

4J  !H 

(LI  O 

m  ft 


-p 
a 
<u 

e 
oj  p. 


re)     -O 
C      C 


C     4) 
•H    C 


J  -H 
O  O 
Q  W 


H^  O 

•H     O  JD 

3    »i  ffl 

m  2  hH- 


a 

•H 

c 
..  u 

bO  a) 


0) 
h 
o 

(LI 

ft 

01  w 
bO  M 
C    C 

•H    -H 

c  a 

u  u 

a  a 

<u  <u 

■p  -p 
c  c 

(L)    (LI 

E    6 

OJ  (L) 

bO  bO 

a)  a! 

C  D 

cS  cd 

B  B 

ret  -d 


3 

4n 

§ 

q 

Tj 

Tl 

a 

o 

nj 

§ 

Ih 

a 

H 

rH 

ft 

a) 

c< 

ctf 

)h 

+> 

ft 

g 

B 

0 

■H 

•H 

J« 

Jh 

a 

ft 

ft 

crt 

lH 

a 

cd 

id 

fx. 

Mh 

ft 

O 

o 

20 


+    On 


ON 

oo 

oo  oo 
i  oo 
o 

NO 

CM 


t-Q  IAH  H 
O  OD   CM    t—  H 

O  ITS 
NO   O 

o  o 

rH    O 

O 

rH 

HCOCOM3-3 
H          00  CM  NO 

NO  CO 

t~-   l/N 

ON   rH 

oo  CO 

H    r-l 

0 

oo  .3  t— co 

CO  J-  CO  CO 

rH 

t— 

oo  oo 

t—  CO 

NO  o 

CO    rH 

t— 

O   rH  -=t    CM 

t— 

o  o 
CO  t— 

U"N  r-l 
in  U"N 
rH    rH 

HT 

CO   (-\2VOH   IAH   rl   OVOW 
(-H  t-WOOWUMAW 
J    O   IAI»10\0\W   H  I- 

-3    rH   CM   C-  00  CM    t-  OO 

•69- 


OrHrHCOOOrHt— OOCMOm 
t—  in  o  -3    omONJ    U"N  CM 
1A  o  CO    d   t-   IA  J    O    r-l 
r.        ^        *>        n        r>  r>        #t        r» 

CM   rl    H   IA  W  rH  NO   CM 

-CO- 


CO 
NO 

on  o 

rH  r— 

CM    rH 

oo  m 
rH  oo 

00-3 

in  m 

CM    H 
■69- 

CO 
ON 
CM 

in 

CVJ 

rH 

no 

O 
r-l 

199,818 
395 

1/ 

J-  o 

-3-    CM 

O   H 

rH 

-3  CO 
H 

r— no  r— no 
ir\  cm  ro  co 

r-\     in 

CO  -3 

inCO 

rH  -3 

in  co 

o  oo 

O  NO 

rH    CM 

t— -3? 

c— -3 
CM  NO 

O 

m 

t— 

On 

c—  t—  in 

O    m  CO 
00.3 

-3   CM 

0\  H 

coco 

rH 

CO  ON-3  1 
IA(MJ      1 

NO    O 

rH    rH 

H   On 
CM    rH 

HX 

CM 

on 

rH 

CM 

I 

O 

CO 
rH 


O   rH    On  t—  0\     CO 
J-  CO  00  o  o      in 


rH    rH  CO    ON  00 
rH    rH  J-     00   ON 


LT\  ITS 

t—  ON 


IAJ 

t—  NO 


mOONOONOOOCOrHrHOOOO 
COt—  H  1AUNH  cn  J-  O  H 
omvoONONt— OOONOO 


CO  vo 

O    ON 

.3  -3  no  co  t—  ro 

OO  CO 
H    CM 
00  CM 

CM  NO  -3  NO 

O   H   1ACO 
On  NO          NO 

ON   t—   ICN 
On  CO  CC 

t—  -3 

in  oo  co  rH  oo  oo 

-3-    rH                           CM 

CO  CO   o   C7\ 
in  CM  -3'    OO 

NO  t— 

r-i 
-69- 

l/N  in 
rH    rH 

NO 

-3 

rH 

o 

rH 

U    CM 
4) 

XI 
G 

D 


-3-    H    in   rH  NO 
CM    O0  CM  NO   OO 


O0  00 
O   00 


rH  in  CO  no  oo 

H  H   l^  IA  H 


CO  On 
no  oo 


CO    CO  NO 
ON  H  CO 


Ot-rlJ     ONLnf-OO 

JCONDOO   l-W-3    rHCM 
oo_3  oo  oo  in  in  f—  o  oo 


t-  o 

t—  00 
CO    rH 


oo  in 

rH 


ON  oo  t—  t— 
H  -3-  00  CO 
CM  NO         -3 


oo_3  t— 
On  CM  H 
00   m  rH 


NO  CM   00  ON  in  H 


+   NO 

o  oo 


ON  H 
in  no 

rH    H 


_3  ON-3"  ininHNOCONO  t—  o 
inoCOrHOOONCMrHNOCMH 
in  t~-  o   CM  NO    rH  -3    ONrH 

-3-  OONOOOrHCMNOin 


O    H 
O  CO 

rH     t— 

t—  CO 

t— -3 

CM  CO  -3 
r-\   m_3 

-3  o 

to 

ON 

OO  CO    rH 
O  CM  in 

t—  t— 

NO    CM 
CM    CM 
H» 

O  -3 
CM   00 

NO 

C\J 

O 

.3 

00 

in  CO    00   rH  NO    00 

no  On         t—  -3   CJ 


CM  NO  O   t— 
CO    O0  OONO 


o 

NO 
CM 


On  CM  in  no  co 
NO  NO   CM  -3-    O 


Hn     J    rH   oo 
NO  CO       O   rH   On 


co  in 

ON  t— 


mot—  OnOH00_3CMO-3 
Ob-rHNOrHONOCOJ-CJ 

inchcoco  t—  on  no  no  cm 


CM 
-69- 


CM  -3    CM  H  NO   CM 


H    OO 
O0  NO 
-3-    00 

NO   OO 
r-l    00 

o 

rH  -3 

NO   CM 

t— NO   00  t— 

CM  NO 

r-l    ON 
OONO 

ON  -3- 
H   H 
-€r> 

CM 

en 
-'. 

CNT 

in 

rH 

3COM 
-3    ON  NO 

CM    t— 

NO 
00 

CM 

m  rH 

c—  in  cm 

CM 

NO  NO  CO   00 

co  oo  in  no 

CM  NO 


CO  NO 
H  O 


CO  -3 
t-  O 


On  in  on  On -3- 
rH  j-   oo  o 


co  in 
On  On 


CMinOOCMOinONONHt—  CM 
-3COCONO-3NOOOON.-3    H 
t—  t—  rH    O    O  NO  -3     rl    rl 


H   O 

m  on 

in  oo 
oo  oo 

-3    O 

t—  O 
O   t— 
O   CM 

rH  NO 
t— 
ON 

CM  CO  -3 

cm  in  t— 

t— CO 

t—  CM 

rH    rH 

-3    t— 
rH    CM 

CM 

H 

00 

oo 

J-   rH  -3   in  CM   00 


O   H   O    ON 
On-3    OONO 


ON 

Jh-3- 

•Zl 
C 

D 


j-  in  in  co  cm 
oo  o  co  t—  oo 

-3  NO 
CM  NO 

in  o 
CM  in 

in 
CM 

oo  in  H  -3  oo 

r-l    lf\   lf\  r-l 

H 

NO    CM 

On  O 

H 

in  oo 

O    rH 
CM    CM 

a: 
1 

rHOOOOOONininoNCONOCM 
-3    O    MOD3    hffllAH 
O  in  oo  in  oono  On  OnOO 


CM  -3 
OO  ON 
O  -3 

CM  OO 

O  t- 

rH  J3 

in  co 

ON 

-3 

o. 
o 

00  t- 
rH 

on  m 

rH 

NO 

t— 

H 

CM 
H 

oo  oo. 
in  in 


oo  cm  o 

rH    CM  -3 


OONO  NO  CO 
CO   00  J-  NO 


B 


C    O 

•rl 

u 

C     S 
ff!    3 


6  j 


c 

o 

B 

(1)    P. 

C     3 

a)   o1 


ct)  a) 

to  >> 

bO  C 

a  D 


03 

EH 
CO 

o  o 

O   CO 


rH   rH   X! 


«Sh> 


Si 

bO 

c 

0  • 


<U     -rH 


3 

O 
>H 

ft 


B  -P 

»h  ra    w 

aJ  o    c 

<H  tJ     -P 

o  a)   m 

3  I    +J 

rj  C 

ct!  o 

r>  C 


V 


-  faO 

co    cd  cd 

hj  -p  c 

O    O  3 

SH  EH  S 


a  c8 
o  a 

•H    <u 

HJ     -P 

cd    C 

O    -H 

•H      03 
rH      E 

P< 

P.  T3 

cd    c 
cd 

rH 

cd    w 

C    -H     O     O    -H 


CJ  in 
N  60 
•H     C 


CD 

P.   C 
cu    cd 

X) 


cd    V 

P.     rH 


■H    XJ 


60 

H     C 


ID    CD  C 

G     G  -H 

•H    -H  H 

HH££f|  O 

H    -H     O     O     CJ  W 


3    cd 
pq  S 


cd    aJ    cd 
2  2  O 


<D 

hD  <u 

Cd  rl 

XI  cd 


U     U    r?    CD    H 


cd    _ 
G   -H 


T)  CO 

•HTirj    £ 


<D   HJ 

C  ,o  cd 
tn  hi) 
O    O   jC 


rH| 


21 


LO 

E 

u 

03 

to 

>i 

•~ 

+-> 

3 

O 

&H 

T3 

o 

3 

r^ 

03 

o> 

Y-4 

<u 

•l-l 

C/5 

03 

O 

u 

s 

<-M 

^ 

Uj 

1— 1 

<u 

M 

s 

o 

3 

03 

O 

E 

CO 

E 

T3 

3 

3 

CO 

nj 

'm 

3 

U 

o 

<L> 

3 

X, 

01 

H-> 

3 

o 

to 

z 

TJ 

^ 

n 

O0 

CT3 

3 

■♦j 

trt 

CO 

s 

« 

3 

r_- 

o 

K 

to 

^ 

TJ 

l/J 

3 

Cfl 

TO 

o 

U 

N 

u 

rn 

bX) 

03 

>, 

<u 

£> 

> 

< 

.-I 

3 
H 


M    LA 
O    LA 

s    I 

M  la 

a 


H 


En  B   Eh 

<;  «  < 

O  W   K 

i  m 

ft  E-i  iJ 
W  P  H 
WOO 

fflMB 


o 

O 
H 


s 


o 

CO 


H   00 

<;  h 


a; 

13 


VO 
I    ON 


On 

on 

-J-    CM 
I    0O 

o 


rn 


CO 

on  cm 

I    VO 
O 
VO 

CM 


ON 

LA 

cm  m 
i  -3- 
o 

OO 


J  H0O 
CO  VO  C- 
CM    CM 


i  o\-=r  o 


t—  CO  VO  -=f  ON  00  -3"  ON 
CO  t—  LA  LA  VD  CO  onvo 
m  cm  CM  t—  Hint-H 


caj  j-  iah  onmcAj  w 


ro 

CM 

LAVD 

0\  H 

en  cm 

VD  CM  co  t— 

CMAVO   t~ 
,3-  _3  _3  CO 

oo  ro 

O0    ON 
CM  CO 

H  -3- 

vo 

CO 

m 

CO 

CM 

LA  IA 

la  co 

CM  rn       h 
m  m 
■69- 

CO   CM 
NO  H 

on 

en 

m 
o 

m  coj-vo  h 

NO  iniAO  H 

ro  C—  rH    LAVO 

m  LA  LA  t—  CO 

O  H   CM   CM   H 


_3-  CM  CO  -3- 
CO  LA  LA  t- 

moo  _a- 


t—     VO   LACO 


IA 
CM 

0O  CO  CM  CO 
H  VO  VO  CO 
[—  LA  O 

Ot-IA 

rn  h  cm 


MJ  J      1       1 

VO 

ia  m   i    i 

cu 

la 

?|H| 


VD  CO   H 

-a-  vd  m 

m  cm 


1|H| 


CO    O    IA  O    H    IACO 
LA   H    t— CO  ON-3- 

CO    t—  LA  LA  CM 


H    IA-3-    ON 


I     t—  LA 

I    OO    ON 

O   O 


H    ON-3    CM 

o  -=r  c— 
-a-  m 


l   rn  cm 
i   <^i  o 


O    CM  VO  VD    CM  OO   LA 
O    C—  t—  H  H   CM 

m   CM  CM  VD 


LA  CM  LA 
CM  O  t~- 
CM    CM 


m  on 
o-=r 


S    H 


<H  O 

O 

01 

0)  <u 

N  Jn 

•H  O 

CO  <S 


H 
H 

rH 
■H 
-P 

c 

o 

Sh 

bO  (D 

c  -9 

•H    B 
-p  3 

aJ 

U 


-p  -P 

,G   £1 

bD   M 

•H    -H 
G    C 


H    to    C 


a 


0)  0) 

«  o  o 

w    0  2 

O    O  O 

O    J(  ^ 

ft  ft 


<U    !-t 
<U    O 

m  ft 


t—  on  CO  MIAH4  o 

LAOnOOVO-S"    t—  t—  -J 

la  rn  on-s'  cm  o  H  la 
vd  m  cm  o  m_*  cm  m 

H   H  rH 

•69- 


O  O  OnVD  CM  O  I—  -3" 
VDOOOH-3-HH 
J-   mNDVDCO  o\-=fvo 

00  CM    ONVD    H   H   H    t- 

-69- 


t—  LA 

mco 

O  CO  CM  O 

t— -a-  t--oo 

LAND  H  m 

O  t- 
t- VD 
t—ND 

VD 

r-H 
VD 

rH  CM 
On  NO 
O 

m 

LA 

H 

JHftO 
-3-  -a-  On  On 

LA  t-_3-    rH 

VD  H 

la  m 

LACO          rH 

m 

-ce- 

LA  O 
1 

O 

CM 

ro 

ON 

-eo- 

rn 

On 

O  CO  00    LA 

m       cm 

ON 

00 

00  H 

LA  f— 
t-  t— 

f-riWOOffl 
CM  VD  VD    0\-3-   H 
ON  t—  t—  LA  o   t— 

CO 
CO 
CM 

o  Q 

LA  H 
0O 

O 
NO 
00 

CM  ON  O  O 
On  CO  rn  on 
LA  o  -3-    rH 

J-  rn 
CO  CM 

O  O0 
CM 

h  m 
m   i 

H 
CM 

CM 

CM 

H    O    LA  LA 

m  h  h 

ON  t—  LA  o 

t—  m  ia  o 
rH  rn  h  rn 

o  oo  m 

CM      |      I 

•SO- 


ON CO  t— 
1A4  J 
LA  LA  H  . 


t—  t— m  en 

OO  VO  t— 
On  CO  oo 


rn  o  vd  H 
0O  H  On  H 
CM   O  0O 


mmt— moosocM 
vd  ONtn.3-  oco  cn^o 

CO    0-3--3--3"    OvmVD 


o\to  w  mco  t-inm 
cm  h  m 

-69- 


■  CM 

CO 

o 


OnVD 
O  t— 


ON  CM  -3-  CO 

^a- 

CM 

US 

n 

VD 

ON 

O 

o 

^t 

CM 

H 

Al 

^ 

ma- 
moo 

IANO 


t—  m 

LA  t— 
CO  -3- 


LACMONONCOt~-LACOCnCM 

m  on  la  on  r—  -3-   O\t—00  H 

J-J-HVOCMJ-WCO^OIA 


O  VD  -3- 

m  on  o  t— 
On  co  no  rn 


H    t— 
O      I 


-a-  on 
o  t— 

OO  OO 


CO  -3-  -3-  O 
VO  IA  ON  rH 
t—  CM  -3-    LA 


CM 
On 


LA  VD 
t^CO 
ON  CM 


■  o   LA  LA  co  m 


OONCOCMHOnHLA 
0-3-  rOH  ONVD  f— -3 
t—  ON  rH   C\  ONt-  m  rH 


VDCMHLAOnCMOOO 

laoncoco  ovd  cm  rn 

CM-3-    D— CO    LAOnOnOn 

en  ro  onVD  en  cm  h  rn 

-E/9- 


LAHVOOCMt—  t—  [—  LA  ro 

^r  on  ro_a-  o  on  on  i-h  cm  on 
VD  O  VD  c—  t—  o  t—  t— (-a- 

CMmoOLACMCMHO 


la  rn 

LA  H 
HW- 


H  CO  H  CVJ 

O    H    LA  O 
ON  t—  NO    ON 


-3" 
-3- 
C0 


en  LA 
co  vo 


o 

ON 


ON  CO 

rn 

-©9- 


[—  H  CO    LA 
ON  CO    CM  -3- 

m_3  NO  c— 


J-  On  CO  t— 
m  ia  on  rn 
oo  o  rn  vd 


cm  ro 

t-  o 

r-\  co 


H  CM 
LA  ON 
CM  _3- 

ON  NO 

m    i 


00  t— 
CM  ON 
ON-3- 

ON  t— 

CM      I 


t— 
H 

-69- 


O  LA 
CO  CO 
LA  CM 


CO    ON 

.3- 

CO 

ON 
■69- 


CO  VO 
OO    H 


O 

CO 
-69- 


CO  VD   CM  -3- 
rH   CM    LA  H 


J-  -3"  f-  CM 
CO  VO  m  c— 
CM  VO  CO    LA 


j-  la  H  rn 
o  o  la  rn 


H  vo  co  o 
co  on  c—  m 


m  t—  rn^r  no  la  on 


o  la  cm 
-*    l     I 

-co- 


on ro  cm  o 
cm  vo  ro  on 

rH   LA  CO  J- 


CM    CM   LA 

ro    i  cm 


CO  NO   ON  H 

co  cm  on  rn 
co  on  ON 


On  t—  LA  CO 

t—  h  en  h 


t—  LA   t— CO    t— 

cm  -a-  vo  cm  no 
t—  o  o\  m  o 


rn  iaj  co 
la  h  cm 


rn  cm  cm  t— 
On  t— vo  On 
LA  CO   CM    H 


on  rn  cm  H 

ON  O  VO    CM 
VO    CM  CO  -3" 


r—  O   LAND   O       O   CM 

rn  h  i-t        i—     H    I 

■69- 


H  OJ  J 
CM      I 
-69- 


ONVO 

t-  H 
H     I 

-69- 


HOJHVO 
LA  t—  rH  CM 
VO  m  ONVO 

ON  VO 
H     I      I 

•69- 


LA       ON  OO    rH  CO 


CO 

CM 

l>-CO   CM  OO 
O  VO  -3-   CM 

o  co  rn 


-3-  O  VD  -3- 
On  LA  J-  CM 
On  la-3- 


o  -3-  o  -a- 


CO       rHVOCOCMNOt—CMH 

rH     cMcoNornrnNDCNi 
co  cm  rn 


■p 
C 
m 
g 

<D     ft 

cj    a* 


a3    ai 


hO  U 

rH    .C     O 
•H     O    J2 

3    o!    O 

m    S    rH 


cd    ai 
^i  -P  -P 

O    -rl    -H 
,Q      ft    ft 

aJ   cd   aj 
hH  o  o 


22 


l/N 

ON 

LP 

co 

co 

H 

t— 

J- 

-3 

n 

H 

003 

o 

o\ 

l/N 

rH 

vo 

CM 

CnVD 

CO 

LP-3- 

-3- 

CO 

H 

CM 

o\ 

H 

lp-3- 

P  i 

CM 

CM 

VO 

rH 

-3- 

H 

H 

H 

CM 

CM 

-e* 

t—  -3-  -3-  o  lp.  co  _3-  vo  co  -3-  o 

03COO\t-lA0s^^O\WH 
mOHCO(DJ[-M)0 

CM    H    COVO    CM    H   H    LPVO 


ro  co 

CM    H 

CO  J- 

t—  o  co 

H  H 

t—  CO 

co  vo 

CO  CO 
CM  VO 
CO    LP, 

o\ 

t— Ur  t—  lt\ 

CO   ON  H    ON 
O  -3    ON 

O  H 
lp,  co 

1    CM   H   H 
1           H 

t— CO 
ON  CO 

1  vo 
1  vo 

LP,  CO 

H   H 

J-  CO 
CM   CM 

00 

t— 

H 

o 

VO 
CM 

in 

s 

i-l 
ns 


3 

o 

CU 

-a 

c 

re 

1> 

o 

r^ 

■M 
03 

rH 

<  ) 

I/> 

M-l 

O 

B 

CQ 

pj 

<-»— i 

HH 

o 

p 

(1) 

Ih 

in 

CO 

O 

J3 

T3 

B 
o 

B 

03 

e/2 

hJ 

T3 

C 

B 
03 

03 

B 

It 

in 

<u 

B 

J3 

«> 

t-l 

O 

u 

n 

> 

W) 

c 

C 

M 

*-> 

03 

CO 

-t-> 

K 

LO 

O 

rB 

u 

o 

c/j 

hn 

B 

T3 

B 

rt 

U 

a, 

co 

N 

O 

73 

>» 

J3 

ra 

u 

OJ 

> 

< 
1 

1 

VO 

r-H 

CD 

-Q 

03 

H 

J 

i-l 

H 

a 

o 

S 

o 

N 

H 

X 

1 

H 

vo 

K 

LP. 

O 

a 

n 

B 

LP, 

-3- 
U  CO 
0) 

C 


+    LP 

o  CO 


I    CO 

o 


ON 
00 

CO  CM 
I  vo 
o 
vo 

CM 


-T 

-r 

LTV 

n\ 

On 

CM 

H 

-3- 

O 

V0 

CO 

rH 

-3 

co 

C> 

CM  VO 

VD 

a. 

CM 

rH  VO 

CO  CO 

r— 

_3 

LO 

CM 

H 

ON 

H 
■€©■ 

CM 

H 

LP, 

VO 

H 

CO 

o 
H 

rH 

Ot-CMLPt— VOO-3-ONVOH 
COVOOOt—  OVOLPH-3-CMH 
COrHCMCOOCOCMHCO 


Of-  CO  CO  VO    CM  VO  VO    CM 


ONVD    H    CM 
O    CO  VO 


VO    H    CM    LP,  CO 

•te- 


CM  VO  -3- 


ON   O 
-3-    CM 

-ee- 


CO  o 
CM   CM 


-3-    ON  VO    ON  CM   H 


CM   t—  0\  H   t—  O 
-3-   H  CM 


H 

co 

LP 

LP 

O 

ON 

o\ 

CM 

ON 

r— 

ON  LP  CO  VO 

t— 

o  vo 

CO 

VO 

co 

CM 

CO 

LP, -3" 

co 

co 

CM 

LP, 

riv 

CO 

H 

■se- 

CO 

CM 

CO 

c- 

C) 

H 
H 

CM 
H 

1 

LP,  O 

O   t—  CO  CO  J-    HOt—  ONC--3- 

\0  0    H    HlA4mtO    HH 
J-    LP,  t— VO    O    LPVO    CO  CM 


On  O 

o 

CO  vo 

CM 

O 

O 

CM 

CM 

CO  -3-  vo 

ON 

rH 

CM 

CM 

O 

CO 

a_< 

CO 

H 

H 

CO 

r— 

ON 

CO 

CO 

CO 

r> 

H 

-ee- 

H 

CO 

H 

o 

rH 

rH 

H 

H 

-3- 

H 

LP, 

rH 

H 
1 

o 

OnVO 

H 

r— 

(7N 

t- 

CM 

o 

CO 

o 

o  vo  vo 

rH 

On 

o 

CO 

t- 

aj 

en 

rH  -3- 

H 

-3- 

CM 

CO 

^f 

vo 

rH 

H 

<f.- 

H   CO 

CM 

H 
H 

H 

CM 

H 

LP, 

H 

rH 

t—  CM  CO   t—  VO 
-3-  co  r-vo  <-\ 


CO  CO      CO    H 
CO  ON      t--3- 


t— -3"  VO 

H  CO 

CO 

m 

CM 

ON 

r- 

ON  CO 

ON 

CO 

C) 

J 

CO 

CM 

rH 

co 

H 

fM 

LP 

LP, 

r— 

LP, 

CO 

^t 

co 

CO 

H 

H 

CI 

CM 

CM 

rH 

H 
H 

CM 

-3" 
H 

vo 

H 

CM 

1 

■» 

On  O 

LP,  CM 

r- 

-3- 

O 

co  j- 

H 

o 

m 

t-^r 

LP 

o 

o 

CM 

m 

H 

CO 

IP. 

CM  CO 

ON 

CO 

o 

CO 

LP, 

r- 

H 

H 

-3-    CM 

C) 
H 

H 
H 

CI 

-3- 
rH 

CO 
rH 

C) 

■ee- 

OOOOOCOHHCMOOOON-3- 

(»lCO    H33    OHO  J    (\l    H 
ffl    IAIACO    UNCO    lAt-   [— 

onHvo  onlph  covdvo 

■69- 


O   H 

COVOVO    COCOCM    t—  ON  O  -3" 
CMOCOONHt—  CMCOrHCM 

33    OQ\H    HUNCOCO 

NOH3    t-  4    H    WIA3 


J1   O    0\0\VD   HND    IAh-CO   UN 

COCMCMVOt—VOHVO-3-H 

VOOOnCMVOCMOnVOCM 

-3-HCMLPCMHHLPCM 


LPOCMCOcOoHCOt—  LPCM 
COLP^f    LPH-3-    CM^r    COH 
CMt—  [—  CMHONLPLPCO 


r-VO  LTN  LP  CM  ON  O  O  O 
CM  C—  H  ON  H  ON-3-  -3-  O 
VOONHl/NrHC—  CMHVO 

CM  CM   CO  CM  H1A 

■»■ 


O   CM 

r-t  CO 

-=t    ON 

H    LTNVO    CO 

t—  On 
vo  CO 

CO-3- 

J-    OJ   ON 
O    H  -3- 
r-{  VO 

U\Ko    LP  CO 
CM  -3-    COVO 
ON  LP^f 

H  CO 
LTN  H 

ON          LP  CO 
H 

O  t—  CO  ON 
VO   CM  -3-  .3- 

-3    CM 
CO   H 
-69- 

t—  LP, 

H    H 

o 
t— 

o 

LP 

H 

VO    ON 

On  ON 

VO   CM 

t-0\0  J 

3-  -3- 
ON  t— 
CO   rH 

O   t—  CO    COlvO  CO    ON 

ON  t-  t—  CO  -3"    CM  -3- 
-3"  J-          VO   CM  CO 

On  H 
VO  H 

H   CM   CO  O 
H 

O   t—  On  CO 
ON  CO  00  VO 

CM   CM 
O    LP 

LP  O 

CO  t— 

O 
LP. 

H 

H 

o  t— 

On  t-  t-  H    COVO 

O 
H 

CO  vo 
CM    O 
VO    t— 

VO   CM 

t—  t— 

O  VO 

o  vo 

H   00 
CO 

CO    ONVO 
CM   f-  LP 
ON  CO 

r-H          VO   CO  00 
VO  H 

t— CO  LP  o 
CO   CO  00  t— 

LP,  LP 
C—  00 

-ce- 

CO  O 
CM   LP, 

rH 
rH 

CO 

rH 
O 
LP, 

CO 

o 

CM 

t—  LP 
CM   H 
o  VO 

t— vo 

-3    CM 
-3-    ON 

COVO 

-3-  -3 

O 

r-3"    CO 

O  On 
H  CO 

LP. 

LTN 

ONVO 
LP  CM 

■ce- 

On  CO 
H  CO 

On 

rH 

CM 

CO 
LP 
CO 

vo  co  t—  co  vo  b— 

t— CO         VO  CM   H 


O   ON  ON  CO 
ON  CO  CO  VO 


ON   t— 


t—  H 

O  -3-  -3-    CO-3-    O 

CO    LP 
H  VO 
-3"    o 

ON  LP  CM    t— 
O  VO  -3    CO 
ON  LP          00 

VO   t—  CM 
CO  VD  VO 
00  ON 

t— CO          VO    CO  CO 
VO                                H 

H    O   LPVO 
ON-3-  3-  VO 

CO   CM 

-3"    CM 

VO  CO         _3 

H   CM           t— 
H 

O 

CM 

LP 

H  VO 

O 

LP 

ON- 

VO  VD 

CO 

C) 

en 

C) 

n 

O 

On 

CM  -3- 

t- 

U". 

O  VD 

CO 

CM 

ao 

H 

-=* 

H 

H 

CM 

CM 

CM 

*> 

H 

CM 

CO  CO  ON  O   CO 

-3-  CO      I     ON  00  CM 
VO  I  H 


CO    O 
CO  -3- 


tr> 

bO  cu 


cu  -p    U 
&    td    cu 

o  ,£-;  h-> 


>  H 


o  o  <     o 


CU    4^ 

xi   cd   to 

>j   0) 

o    - 

CO 


o 


23 


ASSOCIATIONS,   FIELDMEN    AND   COOPERATORS   ENROLLED 


Associations    and    Fieldmen 

BLACKHAWK 

531 

Charles    M.    Roodhouse 
Lawrence   F.   Lannen 
Kristian    S.    Lauritzen 


WESTERN 


l*OC*  I  SI.  AMD 
§MC/?C(ff  I  | 


743 


\ 


\ 


Thomas    H.   Jennings 
Kenneth    F.    Stevens 
Byron   Wright 
Robert    W.    Baalman 
James  L.  Marshall         . 
Robert  R.  Tracy  \ 


SANGAMON  VALLEY  _ 

639 

Charles    E.   Botterbusch 
George  W.   Shafer 
Dorrence    E.    Brucker 
Charles  E.  Cagley 


__  _  J EASTERN 

446 


LINCOLN    ' 

1194  -> 

Wayne  W.   Marquart 
Edward  A.  Thurn 
Robert  E.  Rogers 
Kenneth   D.   Brazle 
Donald    L.  Hampton 
Lester   Barkman,   Jr. 
Arnold  A.  Galloway 
Kenneth  A.  Hart 


Associations    and    Fieldmen 


NORTHEASTERN 


312 


Donald   R.   Muehling 
William  D.  McMurtry 


^.    ILLINOIS  VALLEY 
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Stephen  R.  Kingry 
Gerald   E.  Hulslander 
Grant  W.  McGill,  Jr. 
Erland  A.  Loving 
Robert  W.  Holmes 


PIONEER 
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Keith  W.  Amstutz 
Ted   E.  Swigart 
Roy  L.  Ewalt 
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L.  David  Schroll 
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Harry  E.  White 
Boyd  A.  Henry 
Roy  Van  Ostrand 

EAST  CENTRAL 
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Rolland    D.   Gustafson 
Warren  E.  Berner 
John  H.  Conerty 
Stephen  C.  Rinkenbergei 
Richard   B.  Schaefer 


SHAWNEE 

157 
Fred  B.  Lemmon 
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